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Dr. N. Hollis 


EWS of the death of Ira Hollis 

must have come to thousands of 
others, as it came to me, with a sense 
of personal bereavement. 


There are those who command ie- 
spect and admiration but whom we 
are content to admire from afar. There 
are those who touch the heartstrings 
as well as the mentality and whose 
coming makes you want to open your 
arms. 


Of such was Ira Hollis. 


I don’t remember when I first met 
him or when I didn’t know him, but I 
know that with his passing something 
that ministered to its amenities and 
humanities has gone out of my life. 


He was a graduate of Annapolis in 
the Class of 1878, and his droll stories 
of and bhadinage with Dean Mortimer 
E. Cooley, who was his room-mate, 
have added zest to many an occasion 


His experience in the navy, his 
world-wide acquaintance with worth- 
while people, his wealth of reading and 
breadth of thinking made him the 
dominant figure in any group the 


currency of which was both anecdote 
and intelligent comment upon current 
events. 


In his twenty years of service as 
professor of engineering at Harvard 
and twelve subsequent years as presti- 
dent of the Worcester Polytechnic 
Institute he impressed himself upon 
the lives of thousands of students 
whose demonstrations of cordial re- 
membrance were a delight to his de- 
clining years. 


He was one of the early members of 
the American Society of Mechanical 
Engineers, having joined in 1884. He 
became its president in 1917, and in 
1928, together with his pal Cooley, 
was made an honorary member. 


He was a member of many other 
professional societies and the recipient 
of numerous honorary degrees. But that 
which he valued most was sympathetic 
companionship. I | 
hope he knows now aA. 
in how complete 
a measure this wish — Ww 


has been fulfilled. 
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EDITORIALS 


The Flue Dust 
Problem 


EN in responsible charge of the design 
and operation of public utilities and 
industrial power plants—heed this message. 

Just as certain as “time and tide wait for no man,” 
popular sentiment is approaching the point of public 
demand for the elimination of the nuisances which result 
in the atmospheric pollution prevailing in many of the 
cities and industrial centers in the United States. It ts 
not to be denied that soot and dust from the power 
houses contribute largely to the condition. .\lthough 
they are by no means the only, nor the worst offenders, 
the fact that power companies are even now the prey 
of predatory politicians makes their position delicate. 

The problem is not new; far from it. The causes are 
well known, and although some companies are spending 
large sums for systematic research the problem is not 
organized. There have been many gestures in the direc- 
tion of its solution, but because the full answer is not 
readily found, it is customary to tell of the difficulties, of 
the excessive expense, and of the conscientious but un- 
successful efforts to remove all the objectionable matter 
from the flue gases. There the subject is usually allowed 
to rest. and the feeling prevails among the power pro- 
ducers that none can be accused of failure to regard the 
public interest. 

Compared with the average large \merican cities, the 
cities of Europe are models of atmospheric purity. They 
have a long way to go, abroad, before they may hope to 
approach our degree of air pollution. It is quite appar- 
ent. however, that America will be left to hold this rec- 
ord without fear of competition. 

England recently witnessed a flat refusal of the gov- 
ernment to permit the building of a power plant until 
a guarantee was given by the power company that there 
would be no soot, dust, or sulphurous pollution of the 
atmosphere. In another case, the people claimed de- 


struction of property from matter carried by the flue’ 


gases of a long-established power house. The courts 
have ordered the power company either to eliminate the 
objectionable matter within a certain time, or to remove 
the plant. 

In recognition of the seriousness of the problem, Ger- 
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man fuel experts have spent two years in making a sur- 
vey of the status of flue dust prevention on the Con- 
tinent, and this Fall will send an investigator to the 
United States. 

Although some of the public utilities already know 
these things, others and many of the industrial power 
plants do not. 

In recognition of its responsibility to the power field, 
Power proposes to bring this problem out of its seclu- 
sion for a sun bath. There is no virtue in avoiding it. 
The sooner it becomes a live issue throughout the power 
field the earlier will be its solution. It is much better 
that this shall be done voluntarily rather than be left te 
social meddlers and_ politicians. 


Selling Research 
to the Banker 


ARLY in October, it is announced. more 

than two hundred industrial executives 
and bankers will board a special train to go on a tour of 
discovery. They will not see Antarctica or the Tibetan 
Plateau, but things more wonderful—and equally strange 
—they will find in the great research laboratories of 
American industry. Their visiting list includes: Bell 
Telephone, General Electric, General Motors, Wright 
Air Field, .\merican Rolling Mills, Aluminum Company 
of America, Mellon Institute, and the Bureau of Stand- 
ards. With a whole day in each of the industrial lab- 
oratories, and two at Washington, it is inevitable that 
the bankers and industrial executives will take home a 
new vision of science as the foundation of industrial 
progress. 

This unique inspection trip, lasting nine days in all. 
and sponsored by the National Research Council. 
American Bankers Association, and other important 
agencies, gains significance from the key positions of the 
participants. Scientific research is no longer the mal- 
treated step-child of industry, but its far-reaching com- 
mercial possibilities are yet appreciated but dimly by 
many industrialists and bankers—particularly the latter. 

Here, then, is evidence that a great opportunity has 
been seized. Rightly or wrongly, the bankers wield im- 
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mense power over industry. The holder of the purse 
strings has an advantage that cannot be disregarded, 
particularly where large expenditures are néeded for 
“non-productive” purposes. If one is in the steel busi- 
ness it is simple enough to finance a new open-hearth 
furnace to meet a growing demand for rails or sheet. 
Tt is not so simple to get support for large-scale research 
on projects whose outcome is indeterminate. 

A splendid way to improve the situation is to educate 
the bankers. Such a trip as that planned for October is 
cheap at almost any price if it accomplishes this. 


The St. Lawrence River 


Development 


RESIDENT HOOVER'S efforts to 
alleviate the present business depression 
by speeding up river and harbor improvements are in 
line with his policy to return business to normalcy. 
Within the country much can be done to accelerate these 
projects. When the St. Lawrence waterway is con- 
sidered the prospects are not promising. In fact, the 
present may not be the time to attempt reopening treaty 
negotiations with Canada for development of the inter- 
national section. The sentiment created in Canada by 
the Hawley-Smoot tariff bill has not had time to mod- 
erate, and a new government has recently been elected, 
very much as a repercussion of our tariff legislation. 
Aside from this there are other conditions that operate 
against Canada’s assuming heavy financial obligations at 
this time to develop a St. Lawrence deep waterway. 
Chief among these is the fact that the Canadian govern- 
ment is already engaged in developments that require 
large investments. As the development of this river 
is working out, it appears that Canada can have a deep 
waterway in the St. Lawrence at comparatively small ex- 
pense on its part. The Soulanges section is now being 
developed as a deep waterway and a power project by 
private capital, and at an opportune time the Lachine 
section will likely be developed in the same way. This 
will provide a deep waterway from Montreal to the 
international section. The Canadian government has 
already enlarged the Welland Canal to the dimensions 
proposed for the St. Lawrence waterway. Thus Canada 
can have developed within her territory those sections of 
a deep waterway to the Great Lakes at little expense 
to the government other than that already made. For 
this reason, when considering the international section, 
Canada will probably insist that the St. Lawrence deep 
waterway be a Canadian project. 

The St. Lawrence River development cannot be dis- 
cussed without considering the power situation, for on 
this river there is five million horsepower. Ontario is 
cne of the largest power users interested in this project. 
The international section of the river lies between the 
l'rovince of Ontario and New York State. Although 
the latter is apparently interested in immediately devel- 
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when necessary. 


oping the power in that section, the Province of Ontario 
probably is not. The Hydro-Electric Commission oi 
Ontario has contracts for large blocks of power at very 
low rates, for future delivery, and can obtain others 
The commission has a half interest 
in a large development now being made on the Ottawa 
River. There are other large projects possible on the 
Ottawa in which Ontario has a half interest and which 
can be made at nominal cost. These and others will 
supply Ontario with all the power required in the region 
that can be reached from the St. Lawrence River. 

Looked at from a business angle, it would appear 
that neither the Canadian government nor the Province 
of Ontario should now be enthusiastic about making 
the investment necessary for the speedy development of 
the St. Lawrence River. 

The difficulties in the way of developing the inter- 
national section are not all on the Canadian side. There 
are many in the United States that must be overcome 


‘before work can be started. Canada, like the United 


States, has a serious unemployment problem. If the 
desire to alleviate this is sufficiently strong it may ad- 
vance the time when the complete development of the 
St. Lawrence River will be started. Otherwise, it is 
something that is apparently several years away. 


It’s Hardest 
to Do the Easiest Thing 


DIESEL ENGINE is so self-contained 

that only a few instrument readings 

need be taken to permit the engineer to ascertain a 

plant’s efficiency. In spite of this, but a small number 

of Diesel plants, almost too small to be termed a per- 

centage, attempt to keep records of anything but the 

fuel consumed and the power output. In fact even those 
two records are absent in many plants. 

Probably an engineer should be motivated to operate 
efficiently by some ethical ideal; but, getting down to the 
practical side of things, he will find, as is posted out 
in an article in this number, that keeping records is a 
strong argument to use when outlining the desirability 
of a salary increase. 


POWER Stands for . . 


. Making Power When It Should Be Made 

. Buying Power When It Should Be Bought 
. Cheaper Power Through Modern Equipment 
. Easier Financing of Equipment Purchases 

. Better Use of Byproduct Heat and Power 

. Operating Methods That Save Money 

Less Waste in Transmission and Application 
. Prevention of Smoke, Within Reason 
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DIPHENYL 
a.) 


May Solve Reheating Problem 


By G. B. CUNNINGHAM 


Swann Chemical Company 


EHEATING of steam at some intermediate pres- 

sure is universally recognized as a necessity in 

high-pressure condensing power plants. Where 
the initial pressure exceeds 500 Ib., or thereabout, and 
steam is expanded through turbines without reheating, 
the percentage of moisture in the final stages is sufficient 
to cause serious corrosion and loss of efficiency. 

To date this reheating has been accomplished in two 
ways. More commonly, the steam is carried back to the 
boiler room after expansion through the high-pressure 
turbine. It is then passed through resuperheating 
tubes installed in one of the regular boilers, or in a 
special reheat boiler. The reheated steam is conducted 
back to the turbine room, where it passes to the low- 
pressure turbine. 

The other established method of reheating steam is to 
pass it through a heat exchanger placed near the turbine. 
This is generally operated by saturated or superheated 
steam at boiler pressure. 

Each of these methods has its advantages and dis- 
advantages. Reheating in the boiler room makes it 
possible to restore to the steam its full initial tempera- 
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Physical and chemical properties 

indicate commercial success as me- 

dium for reheating steam to full 

initial temperature in high-pressure 
plants 


ture, generally 700, 725, or 750 deg. To avoid excessive 
investment with this arrangement it is necessary to allow 
a very considerable pressure drop from high-pressure 
exhaust to low-pressure inlet. 

The use of a steam reheater reduces both the pres- 
sure drop and the initial investment, but it, in turn, ha> 
a serious disadvantage, namely, that the reheat tem- 
perature obtainable is far below that desired. 

That this must be true will be clear from a_ study 
of the steam tables. The saturation temperature of steam 
at 1,200 Ib. pressure is about 570 deg. F., and the reheat 
temperature must in any case fall well below this, i! 
steam at 1,200 Ib. pressure is used. 

One could, of course, use a special reheat boiler oper- 
ated close to the critical pressure of 3,226 Ib. per square 
inch. Few would care to attempt this, not only because 
of operating difficulties, but because the cost of steam 
reheat equipment for such pressures would exceed that 
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PHYSICAL PROPERTIES OF DIPHENYL 
—Temperature— ——— Pressure Heat Contents, B.t.u. per Lb. Density, Lb. per 

Deg. Deg. Vacuum Lb. per Sq. u.Ft. 

F, c. In. Hg. In. Abs. Liquid Latent Total Liquid Vapor 
200 93.3 29.8 0.060 60.85 0.00108 
300 148.7 28.5 0.701 61.9 154.0 215.9 58.08 0.0117 
320 160.0 27.8 1.050 71.4 152.0 223.4 57.52. 0.0170 
340 26.8 233.3 56.93 0.0239 
360 182.2 25.5 2.18 91.4 149.5 240.9 56.36 0.0336 
380 193.3 23.7 3.06 101.8 149.0 250.8 55.80 0.0460 
400 204.4 21.4 4.20 112.6 148.0 260.6 55.24 0.0616 
420 215.6 18.4 5.67 54.67 0.0804 
440 226.7 14.6 7.54 135.1 145.0 280.1 54.09 0.1050 
460 237.8 9.8 9.87 146.8 142.0 288.8 53.53 0.1410 
480 248.9 4.0 12.80 158.8 138.5 - 297.3 52.93 0.1800 
491.5 255.3 0.0 14.70 165.8 136.5 302.3 52.59 0.210 

Lb. per Sq 
In. Gage 
500 260.0 1.6 16.3 171.0 135.0 306.0 52.32 0.2% 
520 271.1 5.9 20.6 163.5 131.0 314.5 51.69 0.310 
540 282.2 11.0 35.7 973.6 51.05 0.395 
560 293.5 17.0 208.9 124.5 333.4 50.41 0.495 
580 304.4 24.1 38.8 221.8 121.0 342.8 49.73 0.615 
600 315.6 47.0 49.04 0.750 
610 $23.1 36.9 51.6 241.4 115.5 356.9 48.70 0.830 
620 326.7 41.9 56.6 248.0 114.0 362.0 48.35 0.910 
630 ke 47.2 61.9 254.6 112.5 367.1 47.99 0.995 
640 337.8 52.8 67.5 372.2 47.64 1.085 
650 343.3 58.9 73.6 267.9 109.5 377.4 47.30 1.185 
660 348.9 65.5 80.0 274.6 108.5 383.1 46.95 1.285 
670 354.4 42.2 86.9 281.3 107.0 388.3 46.59 1.395 
680 360.0 79.5 94.2 288.0 105.5 393.5 46.20 1.510 
690 365.6 $7.2 101.9 294.7 104.0 398.7 45.77 1.620 
700 574.1 95.4 110.1 301.5 103.0 404.5 45.38 1.730 
710 376.7 104.1 118.8 308.2 102.0 410.2 44.98 1.840 
720 382.2 128.0 315.0 100.5 415.5 44.57 1.965 
730 «387.8 122.9 137.6 321.8 99.0 420.8 44.15 2.100 
740 393.3 133.3 148.0 328.6 98.0 426.6 43.72 2.245 
750 398.9 143.9 158.6 335.4 96.5 431.9 43.28 2.400 
760 404.4 155.2 169.9 342.2 96.0 438.2 42.82 2.565 
770 410.0 167.1 181.8 349.0 95.0 444.0 42.35 2.750 
780 415.6 179.7 194.4 355.9 94.0 449.9 41.87 2.945 
790 421.1 193.0 207.7 362.7 93.0 445.7 41.39 3.145 
800 426.7 207.1 221.8 369.6 91.5 461.1 40.89 3.355 
810 432.2 235.9 376.4 90.0 466.4 40.38 3.580 
820 437.8 236.3 251.0 383.3 88.5 471.8 39.84 3.825 
830° 443 .3 252.2 266.9 390.1 86.5 476.6 39.28 4.090 
840 448 9 268 .6 283.3 397.0 85.0 482.0 38.69 4.375 
850 454.4 286.2 300.9 403.9 82.5 486.4 38.10 4.690 
860 460.0 304.2 318.9 410.8 80.0 490.8 37.48 5.040 
870 465.6 323.1 337.8 417.7 77.0 494.7 36.84 5.420 
880 471.1 342.9 357.6 424.6 74.0 498.6 36.14 5.845 
890 476.7 363.5 378.2 431.5 1.0 35.41 6.320 
900 482.2 385.0 438.4 67.5 505.9 34.58 6.850 
910 487.8 407.5 422.2 445.3 64.0 509.3 33.68 7.455 
920 493 .3 430.9 445.6 452.2 59.5 511.7 32.61 8.145 
930 498.9 455.2 469.9 459.1 53.5 513.6 31.40 8.930 
940 504.4 480.6 495 .3 466.0 47.0 513.0 29.93 10.070 
950 510.0 506.9 521.6 473.0 39.0 512.0 28.14 11.700 
960 515.6 534.3 549.0 479.9 29.5 509.4 26.00 13.850 
970 Set. 562.7 577.4 486.8 19.0 505.8 23.60 16.550 
980 526.7 59a. 607.0 493.7 0.0 493.7 19.60 19.600 
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required for furnace-gas reheating. Even at that, the 
reheat temperature obtained could hardly reach 700 deg. 
F. Since a reheat temperature of 750 deg. is now normal 
practice and a general advance to 800 or 850 deg. in the 
not distant future is possible, the field for critical-pres- 
sure steam as a reheating medium is not promising. 

There is, therefore, a real need for some heating 
medium having the necessary saturation temperature at 
a reasonable pressure, and having certain other desirable 
physical and chemical properties. The substance 
“diphenyl” (CgH;—C.¢H;) gives every promise of being 
this material. A few years ago it was merely a chemical 
curiosity too high in price for general commercial use. 
It is now obtainable at 30c. per pound in carload lots 
in commercial or technical grades. 

Studies of diphenyl made some years ago indicated 
that its properties would be of great value in heat- 
transfer work. Since then it has undergone extensive 
testing under commercial conditions in the oil refining 
industry. 


DipHENYL Has BEEN USED FoR Two YEARS IN 
OIL-REFINING PROCESS 


Diphenyl has been in use now for more than two years 
by the Indian Refining Company at Lawrenceville, III, 
as an indirect heating medium in the distillation of 
Govers process wax-free Havoline lubricating oil. This 
unit is of about 15,000,000 B.t.u. per hr. capacity, and it 
has definitely proved that the use of diphenyl as an 
indirect heating medium is practical, and that this com- 
pound is stable and non-corrosive. 

The table (in skeleton form) on the preceding page 
gives the physical properties of diphenyl. In addition 
to the information therein contained it may be well to 
mention here dipkenyl’s principal characteristics : 


Boiling point at 14.7 lb. abs. pressure, deg. F............ 491.5 


It is usually desirable to compare a new product with 
one that is well known. Of course, steam should be the 
product to compare diphenyl with, but as the pressure 
of saturated steam is about 620 Ib. gage at the boiling 
point of diphenyl, it is almost impossible to make a com- 
parison if it is desired to do justice to both materials. 
In other words, diphenyl does not really enter the pic- 
ture as an mdirect heating medium until the pressure of 
saturated steam, at the temperature desired, becomes 
excessive Also, a comparison between diphenyl and 
superheated steam does not correctly portray the con- 
ditions, because superheated steam can give up but little 
of its heat in the superheat range and for that reason 
does not find application as a heating medium except in 
isolated cases. It is well to add at this time that 
diphenyl vapor is very dense when compared to steam 
at the same pressure. 

As this discussion, because of its brevity, could not 
possibly go into detail, only the high points will be 
touched. A simple example will be used: Suppose we 
assume that a 100,000-kw. cross-compound  turbine- 
alternator is to be installed and that the high-pressure 
unit is to exhaust at 360 Ib. gage. We shall concern 
ourselves only with the selection of the method to be 
employed in reheating. 

Only a few figures in round numbers will be used 
here. Let us first assume that the turbine will have a 
steam rate of 10 Ib. per kilowatt-hour. This will make 
the maximum quantity of steam to be reheated 1,000,000 
Ib. per hour. To reheat 1 Ib. of saturated steam at 360 Ib. 
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pressure to 750 deg. F. 188 B.t.u. will be required, 
giving a total heat supply of 188,000,000 B.t.u. 
per hour. 

If we used saturated diphenyl vapor at 800 deg. 
(207.1 lb. gage) and utilized only the heat of vaporiza- 
tion (91.5 B.t.u. per Ib.) we should require about 2,250,- 
000 Ib. of diphenyl vapor per hour, taking into considera- 
tion the usual losses involved in an operation of this kind. 
Allowing for a pressure drop of 2.3 Ib. per 100 ft. of 
pipe length, a 20-in. pipe would be required. As we 
are primarily concerned with the heat content of the 
diphenyl, it would not be serious if we increased this 
pressure drop slightly by using a smaller pipe. 

In the design of the heat exchanger proper there are 
many questions that will have to be taken into considera- 
tion and will have to be determined largely by the equip- 
ment manufacturer. Because of the lower pressure of 
the diphenyl it might be advisable to put the diphenyl 
outside the tubes and the steam inside. On the other 
hand, if this were reversed the superheated steam, which 
has the lower heat transfer coefficient, could be put in 
contact with finned tubes, thereby decreasing the over-all 
size of the reheater. 

®n the discharge side of the heater the quantity of 
liquid diphenyl to be handled would approximate 7,000 
gal. per minute. To maintain a liquid velocity of 7.2 ft. 
per second a 20-in. pipe line would be required. A pump 
of the same capacity would be needed to return the con- 
densate to the boiler. 

In the construction of the diphenyl boiler another 
consideration, not usually encountered, is met. To pre- 
vent decomposition at excessively high temperatures, it 
would be advisable to provide mechanical circulation. 
The fact that the furnace may develop hot spots of vary- 
ing location makes this precaution doubly necessary. It 
is therefore suggested that a quantity of diphenyl in 
excess of the quantity vaporized. be passed through 
the tubes, and that the part not carried off as a vapor 
be recirculated. 

It will also be necessary to determine whether the 
diphenyl will be heated in a separate boiler or in a 
diphenyl section of a regular steam boiler. The size of 
the unit to be installed will largely determine this. 

In considering a problem of this kind numerous points 
come up for discussion that would effect the general 
over-all efficiency of the reheat cycle. For instance, it 
might be advisable to expand the diphenyl during its 
passage through the heater to a lower pressure, thereby 
lowering the discharge temperature of the liquid consid- 
erably below 800 deg. F., getting additional heat out 
of each pound of material, and decreasing the quantity 
of diphenyl to be handled. One way to.accomplish this 
would be to use two heaters in series with a throttling 
valve between, the steam passing first through the low- 
pressure heater and then through the high. Tightness is 
of primary importance in any system using diphenyl as 
an indirect heating medium. Make-up should be low, 
generally less than 1 per cent monthly. 


WeELpDED Pipinc Is PREFERRED 


Oxy-acetylene welding is recommended where prac- 
tical, but flanged joints will give satisfactory results with 
a good grade of high-temperature packing. Also, 
screwed pipe in small sizes can be employed, but the 
thread should be cut or retraced with new taps and dies 
to insure a tight fit. If a leak develops at a point in the 
system: where an open flame is present, diphenyl will 
bura. However, when no open flame is present it will 
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condense, freeze, and fall to the floor as a crystalline 
solid. As diphenyl has an aromatic odor, leaks can be 
letected easily. 


SUMMARY OF DIPHENYL’S ADVANTAGES 


In considering diphenyl for indirect reheating, its prin- 
cipal advantage in each case will be found to be as 
‘ollows : 


1. By replacing steam in an indirectly heated reheater 
a considerably higher reheat temperature may be 
obtained without excessive pressure, thereby decreasing 
the steam rate on the turbine. A comparison of two sim- 
ilar stations, one using diphenyl and reheating to 750 
deg. F. and the other steam and reheating to 550 deg., 
was recently made, and the higher reheat justified an 
additional expenditure of $2.50 per kilowatt of capacity, 
whereas the actual additional expenditure was estimated 
to be not in excess of $1 per kilowatt. In quoting the 
foregoing figures it should be added that the calculations 
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Growth of Energy Sources 
in the United States 


ee COAL remained the principal source 
of energy supply of the United States in 1929, ac- 
cording to a special study by F. G. Tryon of the Bureau 
of Mines. Coal production in 1929, although higher 
than in 1928 and 1927, fell considerably short of the 
war-time maximum, while the production of oil, natural 
gas, and water power has increased enormously since 
the war. 

An interesting deduction from Mr. Tryon’s data is the 
fact that the total requirements of energy in the raw 
state, as expressed by the volumes of fuels and water 
power used, have changed little during the past decade 
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were of a very preliminary nature and would not neces- 
sarily hold for any other installation. 

2. When replacing a direct-fired reheater the first 
advantage that comes to mind is that of decreasing the 
pressure drop between the high- and low-pressure tur- 
bines. In addition, more accurate control of the reheat 
temperature is possible. Because of the quantity of 
diphenyl to be handled it would at first appear that the 
pipe sizes would be excessive. Actually, diphenyl vapor 
at 800 deg. has a density of 3.355 Ib. per cubic foot, 
whereas saturated steam at 360 lb. pressure (the pres- 
sure at the discharge of the high-pressure turbine in this 
assumption) has a density of 0.805 Ib. per cubic foot, 
so that the pipe size would be practically the same. 

The whole question of using diphenyl or some other 
substance as an indirect heating medium to replace the 
methods now in use depends upon its qualification from 
an engineering and economic point of view. In other 


words, can it justify its adoption in this field? The 
answer appears to be “yes.” 

when computed upon a per capita basis. In years of 


business activity, they increase slightly; in years of re- 
cession they drop off slightly. In 1920, a year of unusual 
industrial production, the total energy supply was approx- 
imately 211 million equivalent B.t.u. per capita; in 1929, 
also a year of great activity, it was 218 millions. The 
intervening years show a decline to 169 millions during 
the depression of 1921, with a rise to a high point of 
220 millions with the recovery in 1923. 

While the grand total of raw material upon a popula- 
tion basis remains about the same, the efficiency of its 
use, has however, steadily improved, and there has also 
been a decided shift from one source of power to an- 
other. Both kinds of coal show a steady decline since 
1918 especially anthracite, while the use of water power 
and gas show very marked increases, as indicated in 
the accompanying chart. 
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Turbine - induction motor- 
generator of 75 kw. output 
for direct-current excitation 
in a pulp and paper plant 


Industrial Applications of 
MOTOR-GENERATORS 


By E. C. DIEFFENBACH 


/ndustrial Engineering Department 
General Electric Company 


Motor-generator sets have become one of 

the power-application engineer's most use- 

ful tools. They provide methods of con- 

trol otherwise impossible for wide-range 

speed adjustment, and for reversing and 
precision drives 


OTOR-GENERATORS are used where appli- 

cations have characteristics that cannot be met 

by the available power supply. A motor suited 
to the power supply is used to drive one or more gene- 
rators having the desired characteristics. Motor-gene- 
rators have become important tools for the conversion 
and adaptation of the power supply to the needs of appli- 
cations. They are important links between the power 
supply and the equipment that uses it. and have no 
substitute for certain kinds of work. 

Motor-generators make any conversion that rectifiers, 
synchronous converters, or transformers can, and many 
which they cannot, accomplish. They provide methods 
of control otherwise impossible for wide-range speed 
adjustment, reversing, and precision motor drives. 

The wide diversity of uses for motor-generators other 
than for generator-voltage (Ward Leonard) control 
applications may be better understood by examining the 
following list. The tabulation is in no way complete and 
lists only the principal uses, many of which are subject 


to variations to suit specific applications in industry. 
1. Constant direct-current voltage from alternating- 
or direct-current supply : 

(a) Adjustable-speed motors on machine tools, 
feeding devices, mateérial-handling equip- 
ment, and process machines. 

(6) Excitation for alternating-current generators, 
synchronous motors and synchronous con- 
densers. Excitation for direct-current gene- 
rators and motors used with generator-volt- 
age control systems. 

(c) Battery charging. 

(d) Electrolytic work. 

(ec) Solenoid brakes on alternating-current mo- 
tors. 

Constant-potential are welding. 

(g) Balancing 3-wire direct-current systems. 

2. Variable direct-current voltage from alternating- 
current or direct-current supply: 

(a) Are welding (single-operator ). 

3. Adjustable direct-current voltage from alternating- 
current or direct-current supply : 

(a) Generator-voltage control for motors. 

(b) Variable excitation for generators of large 
generator-voltage control units. 

4. High or low alternating-current frequency from 
alternating-current or direct-current supply : 
(a) High-speed motors on machine tools and 
wood-working machinery. 
(b) To simplify gearing for low-speed drives. 
(c) Signal circuits to avoid interference from 
transmission lines. 
Adjustable alternating-current frequency from 
direct-current supply : 
(a) Unit speed control of a group of alternating- 
current motors. 
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6. Change the number of phases from an alternating- 
current supply: 
(a) Signal power supply for railways. 
(b) Single-phase power supply. 
7. Sine-wave alternating-current power from alternat- 
ing-current or direct-current supply : 
(a) Testing. 
(b) Educational purposes. 

The ease of transforming alternating current has made 
its use almost universal, yet for many applications direct 
current is preferable or necessary. For many kinds of 
work, such as electrolytic processes and battery charg- 
ing, direct current must be used. Since practically all 
power generated and distributed in large blocks is alter- 
nating current, each direct-current application requires a 
motor-generator or other form of conversion apparatus. 

General practice has placed direct-current generator 
voltages at 125, 250 or 275, and 500 volts. Alternating- 
current motor voltages on motor-generator sets under 
25 kw. are usually 220, 440, or 550 volts. Small-size 
induction motors are not wound for higher voltages, bhe- 


PORTABLE 300-KW. SYN- 
CHKONOUS MOTOR-GENER- 
ATOR AND AUTOMATIC- 
SWITCHING EQUIPMENT IN- 
STALLED IN A COAL MINE 
This portable substation is ad- 
vanced as required to keep it 
hear the center of the direct- 
evrrent load. 


POWER - SHOVEL MOTOR- 
GENERATOR CONSISTING OF 
A SYNCHRONOUS MOTOR. 
AND THREE GENERATORS 
The length of the set is limited 
by the width of the shovel cab, 
hence only two bearings are 
used. Each generator drives one 
of the shovel-motion motors 
nnder generator-voltage control. 
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cause of insulation difficulties. For motor-generators 
above 25 kw., 2,300-volt motors are available. The 
speeds range from 1,800 r.p.m. for the smaller sizes to 
900 r.p.m. for the larger units. Manufacturers have es- 
tablished standard lines of motor-generators having rat- 
ings approximately as follows: |Synchronous-motor 
drive, 50 to 300 kw. ; induction-motor drive, 1 to 150 kw. 
Special sets can always be obtained, and in much larger 
ratings. 

Motor-generators of over 100 kw. output are usually 
driven by synchronous motors. The speed of syn- 
chronous motors is constant, and the cost of the larger 
sizes is lower than that of the induction motor. Syn- 
chronous motors have the important advantage of, when 
over-excited, acting as synchronous condensers, and may 
be utilized to improve a system's power factor. Syn- 
chronous motors operate at a constant speed when the 
frequency is constant. When they drive direct-current 
generators the voltage of the generators can be main- 
tained constant, so far as speed can do it, at all loads. 
This speed is independent of alternating-current voltage 
fluctuations and regardless of the motor-generator’s dis- 
tance from the power-supply station. 

The power factor of a system should be as high as 
consistently possible with other considerations. If every- 
thing has been done to improve the power factor with 
properly selected induction motors, and the results are 
still unsatisfactory, synchronous motors usually serve to 
effect the desired improvement, other conditions allowing 
their use. 

A motor-generator is often utilized to change the volt- 
age of a direct-current supply. A machine shop load 
may require a multi-voltage system for obtaining wide 
speed range; arc-welding electrolytic or electro-chemical 
work, with its heavy current demand, or the balancing of 
a three-wire system, may be the problem at hand. Speed 
and torque regulation by generator voltage control comes 
under this form of conversion when the source of power 
supply is direct current. 

Although alternating current has largely displaced 
direct current as a source of electric energy, sometimes 
the latter is the only power source. Ina situation of that 
kind, where a small amount of alternating current is 
required, the remedy is to install a motor-generator. The 
high-frequency alternating current required by motors 
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driving tools at high speeds may readily be produced in 
this way. With a direct-current supply, the speed of the 
motor driving the alternating-current generator may be 
changed, thus changing the frequency of the output and 
with it the speeds of all connected alternating-current 
motors. 

One of the chief reasons for the popularity of direct- 
current drive in industry today is the ease with which 
motors’ speeds and directions of rotation are controlled 
with what is known as generator-voltage, generator-field. 
or Ward Leonard control. Motor-generators make pos- 
sible the host of industrial applications using them. This 


Generator, \Generator field 
+ 
Separate 
QC. supply 
AC.or DC. . 3, R 
motor driving 
gene 


ELEMENTARY CONNECTION DIAGRAM OF GEN- 
ERATOR-VOLTAGE (WARD LEONARD) 
SYSTEM OF CONTROL 


method of control requires a separate generator for each 
motor or for each group of motors manipulated as one. 
In addition, a motor is required to drive each generator, 
unless several generators can be grouped on a common 
base with a single large driving motor. The remarkable 
characteristics of this control, which can be obtained in 
no other way, accounts for the continued and increasing 
use of direct-current motors in the face of an almost 
universal alternating-current supply. 

Some of the advantages of generator-voltage con- 
trol are: 

1. Speed adjustment from zero to the maximum motor 
speed. 

2. Motor may be almost instantly reversed without 
shock to connected mechanism. 

3. Adjusting speed and reversing are sonounpliichedd 
through manipulation of field currents of the direct- 
current generator. 

4. Simplicity and effectiveness of applying dynamic 
braking to the motor. 

5. Ease with which a system may be made self-pro- 
tecting against overloads by means of differential series 
field on the generator. 

6. Its use, where its characteristics are of most value, 


GASOLINE ENGINE SYN- 
CHRONOUS MOTOR-GEN- 
ERATOR SET FOR EXCI- 
TATION DIRECT- 
CURRENT POWER AT A 
CEMENT PLANT 
In case of power failure, the 
engine is started and fur- 
nishes sufficient power to keep 
the kilns running to prevent 


distortion due to localized 
heat. 
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results in increased output with lower maintenance cost 
than is possible with any other drive. 

The diagram of a Ward Leonard control, in one of 
its simplest forms, shows how the motor’s field is excited 
from a separate source of direct current. The gene- 
rator’s field is excited in a similar way, except that its 
circuit contains a reversing switch S and a field rheostat 
R. The generator’s armature is electrically connected to 
the armature of the motor. By means of the reversing 
switch S and the rheostat R the voltage supplied to the 
armature of the main motor is reversed and adjusted. 

Since the generator’s output may be varied from zero 
to maximum in either polarity, the speed of the driven 
motor will follow the voltage, and its direction of rota- 
tion will agree with the polarity of the generator. This 
control is accomplished through the adjustment of the 
relatively small generator field current. For large units 
the field of the generator exciter is controlled to attain 
this end, and currents of comparatively small values are 
varied to control the large outputs. 

Modifications of the elementary Ward Leonard system 
are used in steel mill main roll drives and auxiliaries, 
vertical-lift bridges, high-speed elevators, heavy-duty 
freight elevators, paper machines, load regulators for 
pulp grinders, rewinders on paper machines, car dumpers 
and their mule hauls, stokers, cable-stranding machines, 
power shovels and draglines, mine hoists, blast furnace 
skip hoists, dredges, automatic car washers, printing 
presses, dynamometer testing equipment, and specialties. 

Steel mill or metal mill work requires good speed 
control and flexibility when starting and reversing. The 
motor-generator with the modified Ward Leonard con- 
nections supplies this type of drive from any kind of 
power supply. This system controls large torques and 
wide speed variations without enormous circuit breakers 
in the motor armature circuit; it also assures steady and 
satisfactory operation without using large, wasteful re- 
sistance grids. 

Starting, simultaneous, and _ proportional speed 
adjustment of several direct-current motors are desirable 
for some kinds of work. The stands on a continuous 
mill illustrate an outstanding example of this kind of 
control; if each one is connected to an individual motor 
the entire group can be slowed down or speeded up as a 
unit or each individual stand can be adjusted to the 
desired speed. 

Motor-generators are in wide use for converting the 
voltage and current of commercial power supply lines to 
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direct-current at low voltage and high current with droop- 
ing characteristics as required for arc-welding. 

Extensive use and research have established common 
practice in the arc-welding industry. Good welding can 
be done with direct-current values ranging up to 300 and 
even 500 amp. Open-circuit voltages of 60 to 90 volts 
are required for single-operator sets, and these machines 
automatically drop their voltage to 20 or 25 volts as soon 
as the arc is struck. Single-operator sets are built in 
sizes from 100 to 400 amp. capacity. 

With the multiple-operator weldiig units, the open- 
circuit voltage is always 60 volts, and these sets are built 
to maintain the same value of voltage both at open circuit 
and at full load. Resistors are used with these sets to 
reduce the voltage for each operator to the 20 or 25 volts 
required for the are. Multiple-operator arc-welding 
motor-generator sets are built in sizes ranging from 400 
o 2,500 amp., supplying welding current simultaneously 
to from 3 to as many as 25 operators. 

The heavy welding current can be produced with a 
minimum of attention and maintenance. Welding equip- 
ment is subject to heavy duty; hence the strength and 
reliability built into its component parts are of special 
importance. Designers and engineers have learned to 
build motor-generators on arc-welding machines to pro- 
duce the necessary electrical characteristics for welding. 
the individual parts having mechanical construction to 
withstand severe service. 

The power contract of one manufacturer necessitated 
a plant power factor at or near unity if maximum operat- 
ing economy was to prevail. Although there was enough 
synchronous motor power in the plant to give ample 


power factor improvement at certain times of the day, 


there were times when the plant demand had to be 
aintained at a low figure to take advantage of a favor- 
able contract price for power. At such times the load 
would consist largely of induction motors, and the plant 
power factor would fall far below unity. This difficulty 
was met by developing a power factor control mechanism 
which continuously functioned automatically to adjust 
the excitation of a 750-kva. synchronous motor of a 
motor-generator. The adjustment was made so that ex- 
actly the proper amount of corrective kilovolt-amperes 
was furnished at all times by the machine to make the 
over-all power factor of the plant unity. 

In addition to improving the plant’s power factor, this 
motor-generator supplies direct current for synchronous 
inotor excitation and for direct-current adjustable-speed 
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motors. The curve shows how constant the control 
mechanism maintained the power factor at an average 
value of unity, never permitting a wide deviation. 

Motor-generators with direct-connected steam turbines 
are frequently used as power station auxiliary equipment. 
The motor normally drives the set, with the turbine idling 
under steam. Such sets are used for excitation. Should 
power fail on the motor side, a slight drop in speed puts 
the turbine on the speed governor and the generator is 
kept running. The turbine also provides a source of 
excitation current when the station is being started. 

A special application of a dual-drive motor-generator 
is found in an Eastern paper mill. The Fourdrinier 


Power Factor 


SECTION OF onium POWER-FACTOR METER 
HART 


Curve shows that the power nt was maintained at unity by 
the automatic control mechanism; maximum deviation only four- 
tenths of 1 per cent despite considerable variation in power demand. 


paper machine has a single-motor drive, current for 
which comes from a dual-drive set. The paper made is 
so thin that the turbine exhaust furnishes steam enough 
for drying the paper when it is carrying only half load. 
The other half of the required power is furnished by the 
synchronous motor in the other end of the set. In case 
lightning interferes with the electric power line, the 
whole load is automatically transferred to the turbine and 
its excess exhaust steam is bypassed to other parts of 
the mill. A momentary shutdown of the paper machines 
would require a wash-up and hours of lost time. With 
this dual drive the machine tenders cannot detect the 
changeover, and, as the mill is located where lightning 
disturbances are frequent, the arrangement saves much 
time that would otherwise be lost. 


SYNCHRONOUS - MOTOR 

GENERATOR SET IN THE 

SWITCHBOARD ROOM OF 

A LIME AND CEMENT 
PLANT 


By using an ingenious auto- 
matic power-factor control 
System, the over-all plant 
power factor is maintained 
at or near unity by varying 
the excitation on the 435-hp. 
synchrononus’ motor. The 
generator is rated 300 kw. 
at 250 volts. 
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Design Features of the 


Niederwartha Pumping Units 


By ELY C. HUTCHINSON 
Editor of Power 


LTHOUGH the stored water power and pumping 
system at the Niederwartha plant of the Saxon 
Public Works, Inc., of Germany has been broadly 

described in the July 22 number of Power and in other 
technical journals, the author considers the hydraulic 
design features of the installation to be more interesting 
than in most of the plants inspected during his recent 
visit to Europe. 

The project is the largest of its kind to date and was 
installed to improve the load factor of the existing 
brown coal steam plants, notably those of Boehlen and 
Hirschfelde, both of which have excess 
capacity during off-peak periods. This 
surplus capacity is used to pump water 
from a lower storage reservoir to an 
upper reservoir where it is held as po- 
tential power for service during the 
daily periods of short, peak power de- 
mand. The economics of an installa- 
tion of this sort, present an interesting 
study and, from the author’s observa- 
tions, it is doubtful whether the scheme 
will ever have widespread use in the 
United States.1 In fact, the Saxon 
Public Works, Inc., freely admits that 
the Niederwartha plant is made possi- 
ble only through the ability of the ex- 
isting steam plants to generate current 
at extremely low cost from their open- 
cut brown coal supplies. 

The plant, a short distance from 
Dresden, is approximately midway be- 
tween the Boehlen and Hirschfelde 
plants. The lower storage reservoir, 
or afterbay, is approximately 2,500 ft. 
from the River Elbe and, when filled to 
ultimate capacity, will hold 1,540 acre- 
feet of water at an elevation approximately 25 ft. above 
the mean river surface. A flood record established 40 
years ago indicates that a repetition would inundate the 
power house and reservoir to a level about 5.25 ft. below 
the high water surface. Consequently, steel sheet piling 
incloses the entire project at all points where there would 
be danger of water infiltration. The initial water supply, 
for the operation of the plant, is pumped from the River 
Elbe. Since starting up, the middle of December, 1929, 
the flow from a small near-by mountain stream has fur- 
nished all the make-up water necessary to compensate 
for evaporation and to provide cooling water for the 
transformer oil. 

The upper reservoir, or forebay, is of the same capacity 


*The only plant of this type in the United States is the Rocky 
River development on the Housatonic River in Connecticut, for a 
description of which see Power, Dec. 24, 1929. 
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as the lower, although it differs in change of water levels 
for similar water volumes. The reservoirs are joined. ai 
present, with two steel pipes, each approximately 6,300 ft. 
long and having diameters varying from 11.5 to 8.25 ft. 
Each pipe is connected to two hydro-electric, combined 
generating and pumping units, there being four such units 
installed at the present time to provide one-half of the 
ultimate capacity of the project. At the junction between 
the flow line and penstock sectigns of each pipe a plate- 
steel surge tank of 55 ft. diameter and 115 ft. height is 
provided. The extreme differences in the elevations of 
water surfaces between the two reservoirs are as follows: 


Case No. 1—Forebay full and afterbay empty—490.5 ft. 
Case No. 2—Forebay empty and afterkay full—445.0 ft. 


Wl 


Fig. 1—Shut-off valve (left closed, right open) for pumps and turbines. Before 
opening, valve disk A floats as pressure is counterbalanced through bypass B 


Design data for each of the four turbines are: 
Case No.1 Case No. 2 
470 398 


Water quantity, cu.ft. per sec............ 653 600 
Capacity in Horsepower. 30,330 23,400 
Approx. turbine efficiency, per cent...... 36 86.9 


Best efficiency of turbines at some point between Case No. 1 and 

Case No. 2 is 90 per cent. 

The pumps operate over the same range of head dif- 
ferences as the turbines except, of course, that pipe fric- 
tion must be added. 

Design data for each of the fgur pumps are: 

Case No.1 Case. No. 2 


Amount water pumped, gal. per sec...... 2,500 3,138 
Horsepower input to pump............. 23,800 27,000 
Approx. pump efficiency, per cent........ 80 80 


Best efficiency at some point between Case No. 1 and Case No. 2 
is 82 per cent. 


The power house is well arranged, with the four units 
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Fig. 2—Escher-Wyss designs for hydraulic turbines 


and two-stage pumps 
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Fig. 3—Single-discharge turbines and single-stage 
pumps as supplied by Voith-Sulzer 
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Fig. 4—Cross-sectional view through power house, showing 
general setting of turbine, pumps and generator moter 
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having their axes parallel and at right angles to the 
major axis of the building. The arrangement is shown 
in Fig. 4. It will be seen that the hydraulic turbine and 
the generator motor are rigidly coupled, while 
an oil-pressure-operated, cone-type friction coupling 
makes it possible to disconnect the pumps completely 
when the units are generating power. It will also be seen 
that the power house floor level is well below the level of 
high water in the afterbay, for which reason the wall 
construction is made heavier and water tight. 

Pumps and turbines for two units were furnished by 
the Escher Wyss Company of Zurich, while, for the re- 
maining two, the turbines were built by the Voith Manu- 
facturing Company of Heidenheim, and the pumps are 
of Voith-Sulzer construction. 

Although constructed for identical operating condi- 
tions, the pumps and turbines of the two companies vary 
decidedly in design. Figs. 2 and 3, showing the con- 
struction furnished by the respective builders, will give 
a good idea of these differences. 

Considering the turbine designs first, it will be noticed 
that turbines 1 and 2 have their gate-operating mechanism 
away from the draft tube and next to the combined 
thrust-and-steady bearing. 

It is considered better practice to avoid this, if possible. 
The design of turbines 3 and 4 shows an arrangement 
of guide-vane control on the draft-tube side. 

Both designs have drain outlets on the inboard side of 
the runner to relieve pressure and minimize the thrust 
bearing load. To reduce the power required to rotate 
the turbine runner when the generator motor is driving 
the pump, turbines 1 and 2 have vacuum breakers. This 
should prove useful, because it is necessary to allow a 
slight leakage of water through the turbine when the 
pump is in operation, Seal rings for units 1 and 2 are 
the labyrinth type; while 3 and 4 are the usual straight 
surface, concentric-ring type having radial clearance. The 
governors are of the oil-pressure type having belt-driven 
flyballs and auxiliary hand controls. 

The pumps differ radically in design. Those for units 
1 and 2 are double-suction, two-stage, with a single 
double-suction, high-pressure impeller mounted centrally 
on the shaft and flanked on each side with a low-pressure, 
single-suction impeller. These impellers have Francis- 
type, open-end vanes which rotate neatly inside stationary 
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Niederwartha pen- 
stocks for units 1, 
2, 3, and 4, looking 
in same direction 
as the water flow. 
Space to the left is 
excavated for in- 
stallation of the 
two future pipes 


bowls placed between the suction elbows and pump cas- 
ing covers. Pumps 3 and 4 are of the normal, double- 
suction single-discharge form, with suction elbows also 
of a simpler design. No information was available as to 
the relative efficiencies of the pumps, but both were said 
to be, to all intents and purposes, the same. It was pos- 
sible to inspect one of the first-stage runners of units 1 
and 2 while the unit was not in operation, and after it 
had been run daily during the periods necessary for the 
plant operation. 

While the equipment has been in service since the 
middle of December, 1929, it should not be forgotten 
that it has been used only a few hours daily. The paint 
was still on most of the impeller surface, but pitting was 
plainly visible in spots. There was no opportunity to 
compare this condition with the vanes on any of the other 
pump runners. 

A small 750-hp. auxiliary vertical-shaft turbine with 
generator motor and pump provides for the first filling of 
the pipe lines with water from the afterbay. None other 
than this first priming has been necessary, since water 
from the forebay is readily admitted to the pipes prepara- 
tory to pumping, provided that they are not already filled 
from use with the hydraulic turbine. 

Safety to the water supply in the forebay is nicely 
assured by the use of movable guide or diffusion vanes 
surrounding the pump impeller discharge into the casing. 
These guide vanes are arranged for automatic closure 
under any emergency condition. In addition, their mov- 
able feature is of great value in maintaining the highest 
possible discharge efficiency from the impellers under the 
conditions of variable head and water quantity. 

The piping arrangements and connections between 
turbines, pumps, and the main water lines are a consider- 
able improvement upon many of the other hydraulic sta- 


tions. There is, however, still plenty of room for the 


introduction of simpler and more direct systems of water 
flow in many of the European plants. 

The main stop valves used for switching the water 
connections between pumps and turbines are of the 
Escher Wyss rotary type, with smooth-bore flow when 
in open position. This valve design, fairly well known in 
the United States, is shown in Fig. 1. 

The plant has functioned perfectly since installation, 
and there is no doubt of its technical success. 
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Boiler Capacity Doubled 


Without Increasing Space 


New 700,000-lb. unit at Kipps Bay station 
typifies progress of the last four years 


HE STEAM LOAD of the New York Steam Cor- 

poration has increased at the rate of about 26 per 

cent during the last year. During the 1930 season 
about 10 billion pounds of steam was delivered to its 
customers. Many new office buildings, ranging from 50 
to 85 stories in height, nearing completion, and requiring 
street steam service, are expected to increase the load 
for 1931 to such an extent that additional steam-generat- 
ing capacity will be necessary. As the major part of 
the additional steam load is within a mile of the Kips 
Bay station, it was decided to install 
the needed capacity there. 

This plant is the most recent station 
of the New York Steam Corporation, 
and went into service in 1926 with 
three boilers of 325,000 Ib. per hour 
capacity. The plant building erected 
at that time was designed to house 
six boilers of this size, arranged for 
vertical firing of pulverized coal. 
The boilers are of the fire-drum, 
Ladd type, equipped with water walls, 
slag screens, economizers, and air 
preheaters. They generate steam at 
275 |b. pressure. During the sum- 
mer of 1927 a fourth boiler was in- 
stalled of practically the same gen- 
eral design as the first three units. 
Vertical firing, however, was dis- 
carded for tangential firing, three 
burners being placed at each corner 
of the boiler and directed toward the 
center tangent to a circle. This 
change permitted operation at higher 
rating, and evaporation rates of 450,- 
000 Ib. per hour have been easily 
maintained. 

At the time this boiler was installed 
considerable satisfaction was felt 
hecause of the increased steam-gen- 
erating capacity secured from the 
same building floor space. The 
hoiler that is now being erected out- 
does this previous achievement, and 
is guaranteed to evaporate 700,000 Ib. 
of steam per hour. Both the engi- 
neers of the New York Steam Cor- 
poration and the boiler manufacturers 
feel confident that the new unit 
will be capable of generating 
at least 900,000 pounds of steam per 
hour. 
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This new boiler is being installed without changing 
any of the steel columns originally designed to support 
the original lower capacity boilers. In width the boiler 
is within the boiler column center, but in depth the fur- 
nace walls extend about 6 ft. beyond the column center 
lines, and the bottom mud drum extends about 11 ft. 
bevond the center line on each side. 

The heating surface in the boiler amounts to 34,260 
sq.ft. That in the water wall is 8,120 sq.ft., making a 
total of 42,380 sq.ft. The water walls and first bank of 
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The first boilers were designed to evaporate 325,000 Ib. of 
steam per hour 


boiler tubes surround a furnace of 32,000 cu.ft. It is 
25 ft. 6 in. wide, 36 ft. deep from front to rear wall, and 
31 ft. high between arch and bottom screen. At maxi- 
mum guaranteed rating the heat liberated in the furnace 
will be about 28.700 B.t.u. per cubic foot of furnace 
volume. 


FurRNAcE VOLUME INCREASED 


Design of the new unit started with the ashpit. The 
distance between the slag screen tubes and the ashpit 


gate was decreased to the minimum indicated by previous. 


experience. The ash gates and ash-sluicing equipment 
were lowered as far as the ash-sluicing arrangement in 
the plant would permit. These changes resulted in low- 
ering the bottom mud drum 5 ft. 10 in., and the top of 
the slag screen 7 ft. 7 in., thus making possible a consid- 
erable increase in furnace volume. To make this change. 
the bottom mud drum was placed perpendicular to the 
center line of the main boiler drums instead of parallel, 
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The new boiler has twice the output 
with the same column centers 


as in the previous boilers. This drum is 36 in. inside 
diameter and 40 ft. 6 in. long. The seams of this un- 
usually long drum were all hammer-welded. 

Occasional difficulties with low-fusion-point ash in the 
older boilers led to the installation of a slag screen con- 
sisting of three rows of staggered tubes instead of the 
usual one row normally installed. This arrangement, it 
is expected, will lower the temperature of the ash suft- 
ciently to prevent the formation of clinker in the ashpit. 

This unit is the last in a battery of three boilers, and 
the possible depth of the furnace was determined by the 
clearances necessary between the boiler and the building 
wall, and between the boiler and the adjacent row of 
boilers. It was found that the furnace could be made 
36 ft. deep, an increase of about 8 ft. over that possible 
with the other boilers. This dimension practically de- 
termined the furnace volume that could be obtained, be- 
cause the width of the boiler is fixed by the center line 
distance between the boiler columns, and its height by 
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the location of the arches and mud drum, which it was 
desirable to keep at about the same elevation as in the 
other boilers. 

The obtainable furnace volume, together with an as- 
sumed maximum heat liberation per cubic foot of furnace 
volume, gave an estimate of the maximum amount of 


‘heat that could be delivered to the boiler, and, therefore, 


an estimate of its maximum steaming capacity. The next 
problem, then, was to install steam drums of sufficient 
size to handle the indicated evaporation, and sufficient 
hoiler, economizer and air preheater surface to lower the 
iemperature of the flue gas to an economical value. 

The two lower water drums are 54 in. in diameter 
and 28 ft. 8 in. long. They are located at an elevation 
a few feet higher than that of the older boilers, but the 
same distance apart. The two steam drums are 60 in. in 
diameter and 33 ft. 2 in. long. These drums also are 
located the same distance apart, but are at an elevation 
3 ft. 10 in. higher than the similar drums of the older 
boilers. The dry drum is 48 in. in diameter and 33 ft. 
+ in. long. It is located about 7 ft. higher above the 
steam drum than in the previous units. 

The increased diameter of the steam and water drums 
of the new unit made it possible to install tube banks 
21 tubes wide between each of the two pairs of steam 
and water drums, whereas in the older boilers the tube 
hanks were only 9 and 13 tubes wide. This increased the 
amount of surface in the boiler proper to more than 
three times that in the 1926 unit. The tubes are 34 in. 
diameter and placed on 7-in. centers, which is somewhat 
more than usual practice for this type of boiler. The 
purpose of this was to decrease the draft loss through 
the unit. 

The water wails are of fin-tube construction and 
aranged much the same as in the older unit, except for 


certain changes made necessary by the rearrangement — 


of the ashpit screen and bottom mud drum. The front 
and rear walls are fed with water through downcomers 
from the boiler water drum, while the side walls are fed 
from the bottom mud drum, which, in turn, is connected 
at each end through two 12-in. pipes that connect to 
headers located in front and at the rear of the boiler 
just under the operating floor. The headers are fed by 
connections to the bottom water drum. 

In the previous units the dry drum was drained 
through tubes to the steam drums. In the new unit a 
header runs under the dry drum and is connected to it 
by a number of short nipples. This header discharges 
to the top headers of the bottom side-wall screen. 


Wiper Economizers INSTALLED 


The economizers, as previously, are installed in the 
two uptakes from the boiler. They are wider and have 
the same number of tubes high as the older units. 
They are of the extended-surface tube type and contain 
a total of 19,656 sq.ft. It was found possible to increase 
the tube lengths from 20 to 21 ft. The air heaters are 
practically the same as installed in the previous unit, 
except that the width of the flue gas pass has been in- 
creased, and also the surface to 61,440 sq.ft. 

The increase in the width of the economizer, the air 
preheater, and the more liberal spacing of the tubes 
in the boiler have resulted in a decrease in the draft loss 
through the boiler. It is estimated that at 750,000 Ib. of 
steam per hour the draft to be produced by the induced- 
draft fan will be 93 in., which is considerably less than 
thet required of the fans serving the 1927 unit when 
operating at the same rating. Two induced-draft fans, 
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each of 250,000 cu.ft. per minute capacity, designed to 
operate against a 164-in. static head, have been installed. 
They are driven by a 1,073-hp. motor at 583 r.p.m. The 
fans for the 1927 unit were designed for a static head 
of 224 in. The forced-draft fans are on the same floor 
as the induced-draft fans, and each has a capacity of 
125,000 cu.ft. per minute at 124-in. static pressure. 
These fans are driven at 865 r.p.m. by a 362-hp. motor. 
The induced-draft fans discharge through Cottrell pre- 
cipitators to the single stack which also serves the other 
boilers. 

Increased steam generating capacity required the in- 
stallation of additional pulverizing equipment, and a 
40-ton Fuller-Lehigh mill is provided. This mill is of 
new design. It has a double row of balls one on top 
of the other but separated by a grinding ring flexibly 
connected to a vertical shaft. The vertical shaft is 
driven by a direct-cennected 500-hp. vertical synchronous 
motor. 

Pulverized coal is fed from front and rear steel bunk- 
ers by eight table-type feeders, each supplying two 
burners. Four burners are located at each corner of the 
boiler and directed toward the center tangent to a circle 
about 9 ft. in diameter. Primary air is furnished from 
a duct system. Two primary air fans of 22,000-cu. ft. 
per minute capacity at 16-in. static pressure and 350 deg. 
F. were added to the capacity of primary air fans already 
discharging to the common duct. 


AUXILIARY EQUIPMENT 


A 4,000-kw. extraction turbine is to be added to the 
electric generating capacity, which at present consists 
of three 3,000-kw. units. These units supply electrical 
energy for auxiliary drive, and exhaust to the feed-water 
heating system. The new unit will exhaust at 5 Ib. 
pressure for feed-water heating. Steam will be extracted 
at 170 Ib. and delivered to the steam mains leaving 
the station, after the reducing valve. Sufficient stearh 
will be delivered to the low-pressure stages of the unit 
to provide the steam necessary for feed-water heating. 
Additional auxiliary power required that is not generated 
by the steam passing to the feed water heating system 
will be generated by steam extracted at 170 Ib. pressure. 
The unit is capable of delivering up to 400,000 Ib. per 
hour of extracted steam to the outgoing mains. 

Other auxiliary equipment to be installed with the 
new boiler unit are two 1,500-gal. turbine-driven 
Cameron feed pumps and a ric heater of 
700,000 Ib. per hour capacity. 

Steam from the new unit is delivered from the dry 
drum through four 12-in. nozzles.to an 18-in. header, 
each end of which discharges to a 24-in. steam line. 
Each of the 12-in. lines from the boiler is provided with 
S. & K. non-return valves. 

The contracts for this unit were let March 13, and it is 
scheduled for operation by the middle of November. 
If this schedule is met, the fabrication and installation 
of the unit will have been accomplished in excellent 


time. It is expected that during.the coming season's 


operation about 50 per cent of the unit’s capacity will 
be required. If building costs are considered, the in- 
creased capacity of this unit has made it possible to 
secure steam-generating capacity for considerably less 
money than in the previous installation. This unit is 
the next to the last to be installed in this section of the 
plant, and because of its increased capacity the time 
when a new boiler house would have to be built has 
been very considerably postponed. 
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1930 


PLANT RECORDS 


Prove the Engineer’s Worth 


By L. A. PEASE 


Assistant Director of Engineering, 
Fairbanks, Morse & Company 


The average Diesel engineer should give 


prime mover of any type 

is for a definite purpose, 
purchased at a definite price 
because it is considered by 
those purchasing it, when all 
facts are weighed, that it 
will be the most economical 
power producer for the particular plant. 

Considerable search is usually made into the perform- 
ance of the several types of power supply and their 
application to the situation at hand. The study of the 
problem, the choice of equipment, the installation and the 
operation of small plants are usually left to the operator, 
who has more or less knowledge of conditions. When 
the equipment is put into operation, except in a few 
cases, he does not hear from his superiors except when 
they are pressing him for a reduction in cost of power 
or for the use of a cheaper fuel. 

It is difficult for the operator of a small plant to secure 
the approval and installation of adequate metering equip- 
ment to enable him to keep accurate records and know 
exactly what he is doing ; in fact, it is seldom done, except 
when the management has had previous experience in 
the production of power. 

With high-class operation and careful records there is 
usually little difficulty in showing the management the 
economy of an existing installation compared with any 
other form of prime mover. Records permit the engi- 
neer to keep the management informed at all times of the 
cost of the power he produces and offer a definite com- 
parison with results he might obtain irom other sources, 
as well as the cost to other manufacturers in the same 
line of business. 

It is not possible here to show detail records of every 
type of Diesel plant. However, it is possible to give a 
few records from which any first-class operator may 
secure enough data to enable him to make a detailed log 
for his own plant. 

A record to be of maximum use should indicate at 
least three things, namely: The material, labor, and cost 
of producing the power; performance of the equipment 
under the conditions imposed upon it; and the character 
of the load, including the demand, load factor, and quan- 
tity of energy produced. 

In looking over many operating logs I find that few 
of them include sufficient data on all three of these points 
to permit one to compare closely with plants of other 
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thought to ways and means of impress- 

ing the management with his ability to 

hold down operating costs—a very nec- 

essary thing if his salary check is to 
show an increase 


design, or plants employing 
other prime movers used in 
the same or equivalent in- 
dustry. 

An electric plant is most 
adaptable to the proper me- 
tering of its output. There- 
fore, I suggest a log for 
that type of plant; for other types of drive it will be nec- 
essary for the operator to study his problems and apply 
metering equipment just as far as possible. There are a 
number of manufacturers of metering equipment who 
are always glad to show where their product may be ap- 
plied to the metering of power of various kinds. 

The log outline on the opposite page may be used as 
shown or changed to meet local conditions. At the 
upper left-hand corner is recorded the time, temperature, 
and output of each unit. As laid out, this sheet covers 
only the average exhaust-gas and average cooling-water 
temperatures. While many operators will prefer to 
record the individual temperature on each cylinder, that 
is not necessary if the plant operator keeps the maxi- 
mum variation within the limits as prescribed by the 
manufacturer. Putting down individual temperatures on a 
piece of paper and adding them up and getting an accu- 
rate average will, I believe, actually produce better results 
than plotting each temperature of each cylinder hourly. 
The item “Oil, in and out,” is for oil-cooled pistons and 
need not be used where oil cooling is not employed. 
The kilowatt-hour meter is read hourly, and, except when 
a demand is made for fifteen-minute periods, this will 
also serve to secure the maximum demand on the plant. 
If fifteen-minute peaks are wanted, they should be 
recorded on a graphic demand meter. 

The lower left-hand corner contains a graph upon 
which may be plotted, at the bottom, the continuity of 
the engine operation. This is done by drawing a hori- 
zontal line at the top of the sheet corresponding to the 
hours of operation of each unit. Thus one may see at a 
glance, when going through the records, all of the equip- 
ment that has been in operation. 

In the upper part of the same section may be plotted 
the kilowatt-hours, or any other unit that the plant 
might produce, such as gallons of water pumped, barrels 
of oil pumped, barrels of flour made or cubic yards of 
material hauled. The scale can be arranged to suit 
individual conditions. 

There is a space for adjustments, cleaning, repairs, 
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and replacements. 
of the apparatus should be followed closely. Also it 
offers a record of the cost and the difficulties experi- 
enced. The upper right-hand section of the sheet gives 
the quantities of fuel, lubricating oil, water, unit output, 
and time in use of each of the units. This, with the fac- 
tors shown in the lower left-hand corner, completes the 
cost and performance items mentioned previously in this 
discussion. 


FINDING DaiLy Costs 


The record under the heading “Daily Plant Total” is 
the costs of labor, fuel, lubricating oil, water chemicals, 
and repairs, all of which go to make up the operating 
cost and which when completely filled out each day show 
the management the accurate daily balance of the power 
plant operating cost. To be of maximum value, these 
items should be handled exactly like one would a bank 
account. 

In going over this form it will be noted that it does 
not contain such items as “volts hourly,” “amperes per 
phase,” “field amperes,” “exciter volts,” and “amperes.” 
In a well-equipped plant with automatic regulation and 
with first-class supervision it is far more profitable for 
the operator to keep the equipment in a high state of 
efficiency rather than to spend his time putting down 
items that are really of no direct use, unless the condi- 
tions are such that the power factor might overload 
the generator or badly unbalance the circuits. These, 
however, can easily be checked daily. The voltage of 
a plant should, where it is important, be recorded. This 
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Automatic Voltage Control 
for Small Generator 


By G. A. SpoHn 


General Electric Company 
Cincinnati, Ohio 


T THE Barrett Line Quarries, Paducah, Ky., there 
is a small alternating-current generator with a 
direct-connected exciter which is used to supply power 
for lighting and for one comparatively large motor. The 
motor is used to drive a stoker and is automatically 
started and stopped by means of a pressure switch. Dur- 
ing each starting cycle the voltage dropped to such an 
extent that the motor’s torque was insufficient, and it was 
necessary to increase the field excitation on the generator 
to get the motor up to speed. After the motor was 
started the field rheostat had to be adjusted to reduce the 
voltage to normal. Inasmuch as the motor was started 
automatically, it caused considerable trouble to adjust the 
field rheostat manually for each starting, so the arrange- 
ment shown in the diagram was adopted to correct the 
difficulty, using two new relays. 

When the pressure falls to a predetermined point the 
pressure switch causes voltage relay V to close, and the 
coils of multiple relay 1/ and timing relay T are ener- 
gized. The normally open contacts of the multiple relay 
M short circuit the field rheostat of the exciter and thus 
apply full field to the small generator. The normally 
closed contacts open and disconnect the lamps from the 
line. 

The timing relay closes its contact 1-2 instantaneously, 


390 


This is important, as the condition . 


should be done on a graphic chart and ought not require 
the time of an operator to watch it 

As an aid to the operator, it is well to have printed on 
the back of the log sheet a maintenance record showing 
how often the major engine parts should be inspected, so 
that he may be sure he does not overlook any important 
item in the maintenance of his engine. The operator 
can always obtain this from the engine manufacture. whi 
as a rule, has a standard form of maintenance. 

This type of log can be altered to conform readily to 
any kind of Diesel plant. For instance, in a Diesel-elec- 
tric pumping plant it is merely necessary to add columns 
for the metering of water pumped. This could be worked 
up in the form of gallons of water pumped per gallon of 
fuel, per gallon of lubricating oil, or per kilowatt-hour. 
And for a Diesel-electric flour mill the total record of 


‘ kilowatt-hours could be kept as shown on the form, and 


in addition the total number of barrels of flour produce« 
daily could be recorded. 

A monthly sheet could be similar to the daily sheet. 
except that 30 days would be scbstituted for the 24 hr. 
and the graph would be made monthly instead of daily. 


A SUMMARY FOR THE MANAGER 


If this form is filled out and summarized each day the 
owner of a Diesel plant will be definitely assured that he 
is getting the most out of his plant that it is possible to 
get, and will have a close comparison with what power 
costs under similar conditions in other plants. 

The engineer, if his records are good, can justly expect 
a material gain for himself in the form of salary. 


v 


which energizes the magnetic switch and connects the 
motor to the line. After a definite time interval, tlic 
2-6 finger opens and drops out the multiple relay. This 
puts normal excitation on the small generator and again 
energizes the lighting circuit. The setting of the timing 
relay is such as to allow the motor to get up to specd 
before the multiple relay is de-energized. 


Lines 
Ly Lo 43 


7 pressure 
switch 


Diagram of automatic-voltage control system 
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RIGHT OUT 


Foundation for Small Compressor 
or Engine 


HEN installing a compressor, the manufacturer 

usually supplies a foundation drawing. These 
dimensions must be adhered to in so far as bolt centers 
and outside dimensions are concerned. In sandy or 
filled ground the base must be designed to suit these 
conditions. In building the forms the outside of the 
concrete slab or base is made up of 1x6 pieces. These 
are held in place by 2x4 posts nailed securely to the 


"tie rods---» 
A 


aation 


| 


Tack 
plate over end’ 2x 


walers 


Note: These bearers fo suit, 
projection allow 


for grout 


Details of form work (om compressor foundation 


hoards. The frame is set in place and trued up. Then 
more 2x4-in. walers are fastened on all four sides. A 
few tie bolts—for small jobs—about 4 in. in diameter 
are run through and bolted up on the edge of the walers. 
Each corner is then cross braced to hold it square. The 
walers are also braced from the ground or building or 
firmly anchored machinery. 

The center line of the machine is laid out over the 
form with a well-stretched wire. From this center line 
the centers of the bolts are laid off and chalk lines or 
wires firmly stretched across, the intersections being the 
holt center. 

Assuming that the bolts have varying projections, two 
pieces of wood of suitable depth, bearing in mind that 
from 3 to 1 in. must be left for grout, are laid edge- 
wise across the form with a space sufficient to pass ‘a 
bolt between them. On the under side a piece of 1x6 
is nailed with a hole in it for the bolt to pass through. 
The spacings are laid out on this bearer, and where the 
holt comes through the piece of 1x6 a galvanized-iron 
sleeve about 2 in. in diameter is nailea. These sleeves 
are to take up any inequalities in the machine founda- 
tion holes. 
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THE 
PLANT... 


The bolts are usually supplied with a new machine, 
but if not they can be made up, either hooked or screwed, 
and a washer and nut put on the end. The length may 
be taken as about 35 diameters. Where there is a long 


bolt to go in, say with 12 in. or more of projection, the 


sleeve can be made of pipe about twice the diameter of 
the bolt. A large square washer or piece of plate is 
welded on the end. A hole with sufficient clearance to 
carry the bolt is burned in it, and a nut is lock welded 
on the-outside. To prevent the threads from being filled 
with concrete a piece of pipe is welded over the nut and 
the end is closed off. When the nut is being welded on 
the plate it is well to have it entered on the bolt to stop 
any shrinkage that may take place from the heat of the 
torch. This assembly is then in its correct position, as 
shown by the stretched wires. A block of wood the 
thickness of the grout is placed between the bearers and 
the top of the concrete block. The nut on top is tight- 
ened, and it will remain firmly in place. When the 
forms have been set and braced and all bolts placed, 
the whole should be carefully checked. 

When the concrete has set, being given at least 48 hr., 
the engine may be placed on the block, the cribbing being 
removed when the engine is over the foundation bolts. 
The engine sub-base is let down on to straight liners 
rather than wedges. If wedges are used, however, they 
should be in pairs, so that top and bottom are parallel. 
Also, they should have a slow taper. Liners or wedges 
are placed as near the foundation bolts as possible, to 
obviate any distortion of the frame of the engine. 
Foundation bolts should be tightened down when level- 
ing. They must be loosened to change wedge or liners, 
and tightened again before checking with the level. The 
leveling is taken from the crankshaft for one direction, 
and the guides in the other and should be continuously 
cross checked until they are accurate. The bolts are 
then pulled tight and rechecked. 

When all is in line a dam.is built around the block, 
about 2 in. from the top, and the grout poured in. 

The grout should consist of one part of cement to two 
parts of clean sharp sand well mixed before adding 
water. It must be poured quickly after being wetted, 
because it soon takes an initial set. Grout must be 
worked back well under all the base, getting a full 
bearing all over the machine. When the grout has 
firmly set, the dam or form and leveling liners are 
removed and the holes are filled with grout. 

Calcium chloride in the concrete will give a quick- 
setting job, but under no conditions should the engine 
be run before 48 hr. For ordinary cement it should stand 
four days. M. C. Cocksnorr. 

Long Beach, Calif. 
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Reporting Station Heat Rates 
to the Nearest B.t.u. 


N THE June 10 number of Power there was an inter- 

esting article entitled “Powerton Station Shows Excel- 
lent Performance.” One thing about it, however, 
immediately caught my attention and detracted from 
the value which I otherwise would have attributed to 
the article. This was the reporting of the over-all station 
heat rates to the nearest B.t.u. per kilowatt-hour. 

It is recognized engineering practice to report data 
of any kind only to the number of significant figures 
that the accuracy of the data justifies. In other words, 
a heat rate as reported in the article of 12.546 B.t.u. per 
kilowatt-hour should mean that in the author’s estima- 
tion the actual value is between 12,545 and 12,547. This 
would imply that the data is accurate to within 0.008 
per cent, which obviously is absurd. Even the heat rates 
of turbine-generator units obtained with the most’ elab- 
orate installation of test equipment and the most experi- 
enced test personnel should not be reported any closer 
than to the nearest 10 B.t.u. per kilowatt-hour. For the 
over-all station performance the accuracy of the data 
would be represented much more correctly if the heat 
rates were rounded off to the nearest 100 B.t.u. per kilo- 
watt-hour. The heating value of the coal also should be 
reported to the nearest 10 instead of the nearest 1 B.t.u. 

Puitip H. Harptr, 
Test Engineer, Research Bureau, 
Brooklyn, N. Y. Brooklyn Edison Company. 


Servicing the World’s Largest 
Building 


OME months ago a number of Power was devoted 

almost exclusively to the power plant of the Hotel 
New Yorker, one of the world’s largest hotels. This 
article was interesting and of particular value to engi- 
neers engaged in plant design and operation. 

In contrast, is the short, sketchy description of 
Chicago’s Merchandise Mart, entitled ‘Servicing the 
World’s Largest Building,” in the July 8 number. The 
information given is rather scant and incomplete. I 
am sure all engineers would appreciate a presentation of 
the facts and data, including the analysis on which the 
plant design was based. 

Readers of technical magazines are too often treated 
to this type of article in which bare statements are made 
without any supporting evidence. Take, for example. 
the statement that appears in the last paragraph on page 
46 of the article mentioned, “Alternating current in bulk 
is purchased for lighting and power at a rate which 
prohibited a substantial investment in generating equip- 
ment, from which much of the exhaust would be wasted 
to atmosphere for at least six months of the year.” 
Personally, I should like to know where the dividing line 
in electric rates decides in favor of purchased power 
when a large steam demand is present and plenty of con- 
densing water is available. Utility rates are public prop- 
erty through the utility commission, and in an_ article of 
this kind they could well be stated. 

Having been a resident of Chicago for many years, 
and being well acquainted with Chicago’s weather, I am 
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not convinced that the foregoing statement gives the 


reason for deciding in favor of purchased current. A 


supplementary article, preferably written by the engineers 
for Graham, Anderson, Probst & White, who are cred- 
ited with being the architects and engineers, would clear 
up the doubt existing in the minds of many engineers 
and also produce some valuable discussion on building 
power plants in general. 

Engineers accustomed to rivers that run into lakes and 
oceans should be told that the Chicago River channel 
is a natural water course, where the cool waters of Lake 
Michigan are diverted to flow out of the lake. The 
stream pictured in front of the building in the article 
referred to is this same river. It would appear that 
condensing equipment under these conditions might have 
solved the six months’ steam wastage mentioned. 

In a recent issue a statement was made that the Otis 
Building found a 334 per cent annual return on its in- 
vestment by installing a low-pressure turbine. condenser, 
cooling tower, etc., to utilize the summer exhaust steam 
excess. This plant is in Chicago’s Loop, a few blocks 
from the furniture mart. I do not hesitate to say that 
I am sure the operators of the Otis Building will be glad 
to tell how and. why they earn this return. 

I may be out of order in presuming to question 
the statements in the Merchandise Mart aricle, but 
I am willing to be convinced. There are many com- 
panies prepared to finance industrial installations when 
analysis shows that it is cheaper to generate than to buy. 
These companies are perfectly willing to back up their 
beliefs by installing a plant without any initial investment 
and let the income return their money. In conclusion, 
I should like to add that there are undoubtedly many 
companies that could well afford to listen to a proposition 


‘whereby equipment would be installed without initial in- 


vestment, or possibly contract to buy all their require- 

ments from an operating company which would lease the 

plant from the owners. Cuares A. CRrYTSER. 
Los Angeles, Calif. 


Origin of A.P.I. Gravity 


le THE July 29 number of Power, on p. 186, it was 
stated that the A.P.I. gravity is a modification of the 
Baume scale. 

In my notebook I have the following, which may be 
of interest to you: It seems that the density of oil 
several years ago was given in degrees Baumé on an 
arbitrary hydrometer scale. Now this original scale was 
sent out to a shop so that a duplicate could be made, and 
the instrument maker made a mistake in the new scale, 
which was not found out for some time, with the result 
there are two Baumé scales. 

The Baumé scale was first adopted by the United 
States Petroleum Institute in 1864. If the specific 
gravity of an oil is represented by G, then according to 
141.5 — (131.5 & G) 

G 

The American Petroleum Institute (A.P.I.), the 
United States Bureau of Mines, and the United States 
Bureau of Standards have adopted degrees Baumé 


_ 140 — (130 x G) 
= G 


the U.S.P.I., degrees Baumé = 


Cnas. H. HuGues. 
Staten Island. N. Y. 
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Generator Ammeters Give 
Misleading Readings 


HE experiences here related show the extent and 

direction of current flow in the equalizer connections 
of compound-wound direct-current generators. In one 
plant three generators were connected to operate in 
parallel. As shown in the diagram, No. 1 machine was 
of the two-wire type and Nos. 2 and 3 were three-wire 
units. All three machines had their series field wind- 
ings divided so that two equalizers could be used as is 
general practice with three-wire generators. The two- 
wire machine had an ammeter connected in the negative 
line only, while the other two machines had ammeters 
connected in both the positive and negative leads. 

It was noticed that when either No. 2 or No. 3 
machine was in service and No. 1 ready to go in, with 
the disconnect switches closed but with the breakers 
open, No. 1 ammeter would read about 300 amp. After 
the circuit breakers on No. 1 machine were closed, the 
reading on, say, No. 2 machine ammeters would de- 
crease considerably before No. 1 ammeter would in- 
dicate more than the original 300 amp. Then after 
the load was equalized on the two machines the total 
would be 20@ amp. less than the sum of the ammeter 


The arrowheads on the diagram show the path of 
the current. With No. 2 generator in service and the 
disconnect. switches closed on No. 1 machine, but with 
its circuit breakers open, 300 amp. flows in the path 
indicated by the single arrowheads, and is indicated 
by No. 1 ammeter. After No. 1 machine’s circuit 
breakers are closed and load builds up on the generator 
the current reverses its direction in the equalizer 
connections to the sum of 200 amp. and is not registered 
on any of the ammeters. When No. 3 generator is put 
into operation 200 amp. more from No. 1 machine by- 
passes the ammeters. The double arrowheads indicate 
the path of the current that does not flow through any 
of the ammeters when machines 1 and 2 are in service 
and connected in parallel. 


I believe it is generally assumed that the current flow- 
ing in an equalizer is small and is first in one direction 
and then the other. The flow seems to be constantly 
in the direction of the machine the series winding of 
which has the least resistance. The value of the current 
depends on the difference in resistance of the different 
series field windings. In many cases a small amount 
of current generated by one machine is going through 
the series windings of the other. 

Operators sometimes wonder why, after the load has 
been reduced to zero on one of two or more machines 


+ Bus + 
+fqualizer bus 
--Load Neutral + 
~fgua/izer bug 
- Bus = 
Ammerter | 


.-- Circuit breakers -------- 


Wegative 
Series 


Diagram of a 2-wire generator connected 


in parallel with 


reading before the circuit breakers were closed on No. 
1 machine. When the load on the two machines had 
increased to where No. 3 machine was required, putting 
this unit into service would cause the total of the am- 
meter readings to be about 200 amp. less than before 
the third machine was connected to the busbars. With 
No. 1 machine carrying the total load, if the disconnect 
switches on No. 2 machine were closed the reading on 
No. 1 ammeter would decrease about 200 amp. Clos- 
ing the disconnect switches on No. 3 machine caused an 
additional decrease of 200 amp. in No. 1’s ammeter 
reading. 

An investigation revealed that No. 1 ammeter was 
connected between the equalizer and the negative busbar, 
while the ammeters on machines 2 and 3 were between 
the equalizer connections and the machines’ armatures, 
as they should’ be. With the latter arrangement all the 
current leaving the machines must pass through the 
ammeters, where on No. 1 machine the current flowing 
in the lead to the negative busbar only goes through 
the ammeter. 
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two 3-wire machines 


operating in parallel, the line voltage will rise when the 
breaker is open on the machine being taken out of 
service. This is because some of the current from the 
machines in service was going through the series wind- 
ing of the machine being shut down. When the breaker 
was opened this current had to go through the series 
winding of the machine that generated it, and thereby 
raised the line voltage. 

In one instance, two 1,200-amp., two-wire generators 
were running in parallel, carrying a total load of 1,200 
amp. It was desired to take one of them off of the line, 
but it was impossible to reduce its load below 400 amp. 
Even after the other machine had the entire load, ac- 
cording to its ammeter, the. other ammeter still registered 
400 amp. A check-up of the wiring revealed that one 
ammeter was connected in the negative line as it should 
be, while the other was connected in the positive line. 
The latter was indicating current generated by the other 
machine that was flowing through the equalizer to reach 


the main line. RAYMOND F. BENNETT. 
Middletown, Ohio. 
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From Among 


Readers’ 


Problems 


AND STEAM IN PAPER MAK- 

inc—What is the average annual 

power and steam need in paper mills? 


The power and steam used per pound 
of paper depends upon the paper process 
followed and upon the character of the 
paper made. The amounts consumed 
daily in three mills are shown in the 
tabulation : 


Total paper; 53,343 30,000 80,000 

Kilowatt-hours per lb. paper 1.47. 1.88 2.14 
Steam at 20 lb. (dryer) per 

Steam at 60 lb. (digesters), 

2.42 1.24 0.62 


XTINGUISHING FIREs IN ELECTRICAL 
EKQuipMENT—How may fires be ex- 
tinguished in electrical equipment? 


Methods of extinguishing a fire in 
electrical equipment vary considerably. 
Water is the best-known medium for 
quickly putting out an ordinary fire and 
reducing the temperature of the com- 
bustibles, but water as a remedy for fire 
in electrical machines is almost as bad 
as the disease, for ‘the equipment must 
be thoroughly dried out before it is 
again put in service. Carbon-tetra- 
chloride has been suggested, and al- 
though it evaporates quickly and leaves 
the machine dry it is an excellent sol- 
vent and the insulating compounds may 
be hopelessly damaged by it. Introduc- 
tion of an inert gas to smother the flame 
is probably the ideal method. Steam 
may be regarded as such a medium, but 
it is potentially liquid water and has all 
the objections of water. Perhaps the 
cheapest, most harmless, and still effec- 
tive, gas that may be used is carbon- 
dioxide. 


CONDENSER TuBnes—How 

much hydrochloric acid must be put 

ina solution to clean condenser tubes? 
D.W. 


Laboratory experiments by one of the 
builders indicate that the proper acid 
concentration to use in removing con- 
denser-tube scale is a 2.5 per cent solu- 
tion by volume of hydrochloric acid for 
a treatment of one hour’s duration. 
These laboratory tests further indicated 
that if it was more desirable, either from 
the viewpoint of economy or from that 
of time required to clean the condenser, 
a 1.25 per cent solution of acid could be 
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used for a two-hour treatment, or a 5 
per cent solution for a treatment of one- 
half hour’s duration. 

With regard to applying this method 
of acid cleaning of the tubes to actual 
practice, it is strongly recommended that 
the tubes be first thoroughly water- 
tested, to avoid any possibility of acid 
getting into the condenser hot well and 
subsequently into the boilers. As a 
further precautionary measure, where 
feasible, periods of treatment should be 
longer, which will permit of a corre- 
spondingly smaller acid concentration. 
So far as the effect of the acid on the 


PREVIOUS 


Conducted by 
L. H. MORRISON 


tubes themselves is concerned, there is 
little cause for worry, because labora- 
tory experiments have revealed that a 
section of clean Muntz tube immersed 
in a 2.5 per cent solution of hydro- 
chloric acid for one hour experiences a 
loss in weight of only 0.038 per cent. 
This same test when applied to standard 
fiber packing showed that the packing 
did not decrease in weight in the least 
and did not deteriorate in any way, so 
far as could be observed. 

The circulating-water system in the 
20,000-sq.ft. surface condenser tested 
held 46,500 Ib. of water, or 5,580 gal. 
For a one-hour treatment 140 gal. of 
commercial hydrochloric acid should be 
used. This acid costs 18.3c. per gal. 
The cost of the acid, therefore, at the 
existing market price would be $25.20, 
or if it is desirable to use a two-hour 
cleaning period, this price would be cut 
in half, inasmuch as only one-half the 
quantity of acid would be required. It is 
therefore evident that the acid method 
of treatment is not only efficient, but is 
also cheap to employ. 


QUESTION 


Discussed by Readers 


THE QUESTION 


Is THE daily test of a 
safety valve by pulling 
it open, a good practice? 
Does this not cause leak- 
ing? C.F.B. 


ESTS of a safety valve are cer- 

tainly one of the most important 
in the power plant. The United States 
Navy is very rigid in its observance 
of this duty, and in Article 3073 of its 
manual of “Instructions and Regula- 
tions to the Personnel” says, “The hand 
gear for lifting the safety valves shall 
be thoroughly examined at least once a 
week, whether the boilers are steaming 
or idle. Whenever steam is raised in 
any boiler, the safety valves shall be 
tested by steam and adjusted as neces- 
sary to lift at the prescribed pressure. 
The hand gear shall also be tested at 
the same time to insure its being in 
proper working order. These tests of 
the safety valve and its hand lifting 
gear shall be repeated once each week 
while the boiler is under steam. If the 
safety valves of any boiler cannot be 
adjusted to lift properly at the pre- 
scribed pressure under steam, the fires 
shall be hauled from the boiler and it 


shall not be used for steaming until its 
fault has been corrected.” 

I have followed the old navy train- 
ing in respect to tests and inspection, 
and while I think a daily test is rather 
strenuous on the personnel and_ the 
valves I do certainly believe that once 
a week should be the rule. 

Concord, N. H. C. H. WILtLey. 


PULLING a safety valve open to 
test it is not the best method (and 
should not be done every day even if 
employed). It is not an accurate test 
and is not good for the valve, especially 
if there is any foreign matter that could 
get under the valve seat and cause 
trouble, as few who make these tests 
hold the valve far enough open to allow 
the foreign matter to pass out. 

There are few places where safety 
valves are used that a daily test is re- 
quired. In most cases a test once a 
week is considered satisfactory. If the 
valve is to be tested, I believe it is 
much better to allow the pressure to 
build up to what the valve is set for, and 
if it does not operate at this pressure, 
the pressure should be allowed to build 
a few pounds higher. After going a 
reasonable amount above the pressure 
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at which the valve should operate, but 
does not, then operating the valve by 
hand would be all right. But after 
once operating by hand, the pressure 
should be allowed to build up to show 
if the valve will operate of its own 
accord. If not, it is time to find and 
correct the trouble. 


Hartford,Conn. C. N. JoHNsToN. 


It is always good practice to test 
safety appliances at regular intervals, 
but there is a question as to whether 
the safety valve should be opened man- 
ually or in the course of regular firing 
of the boiler. 

Several years of firing experience 
leads me to advise testing, under work- 
ing conditions, about once a_ week; 
unless the valve has been known to 
have operated in the meantime. To 
the objection that it is a waste of steam 
to cause the valve to pop, it can be 
answered that all insurance, including 
that of safety, requires the payment of 
a premium, 

I have found that standard makes of 
safety valves are so sturdily and reli- 
ably made that there is little, if any, 
danger of their leaking under any kind 
of reasonable treatment. In fact, in 
Montana, the safety valves used to be 
set and sealed by the state boiler in- 
spector, and were expected to function 
perfectly until his next annual visit. 

To the first part of the question I 
would answer “yes,” and leave the in- 
terval between tests to be decided by 
each particular operator; but would 
answer “no” to the second part. 

T. C. Hutton, Master Mechanic, 

Cia Minera Chambas S. A., 
Abras Grandes. 
Province de Camagney, Cuba. 


O ANSWER the question dogmati- 

cally either in the affirmative or 
the negative would be wrong. In a 
plant where conditions are bad, frequent 
testing is necessary; this is especially 
true of safety devices placed to protect 
the equipment against overpressure or 
overspeeding. Neglect to test safety de- 
vices reguarly may result in loss of life 
or property. Ina plant using bad water 
and experiencing foaming and priming, 
strict attention must be paid to the 
safety valve if it is to operate when 
needed. If a plant is using treated 
water and foaming and priming are not 
experienced, the steam flow being steady 
and popping unusual, testing need not 
be done daily; about once a week is 
often enough. 

The amount of wear incurred by the 
valve as a result of testing is almost 
negligible, for the valve is opened and 
closed quickly. 

A testing schedule should be adopted 
and rigidly enforced in every plant to 
protect employees and equipment from 
injury or possible destruction. Failure 
to test safety equipment makes it a 
menace and a liability instead of the 
safeguard it was intended to be. 

Provo, Utah. C. JonEs. 
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TESTING of safety valves 
does not require that the lever be 
tripped each day. If the safety valve 
pops each day of its own accord due 
to pressure in the boiler reaching the 
required value, tripping of the safety 
valve by the lever is not necessary. 

Tripping of the lever daily would not 
cause the safety valve to leak, but if 
a safety valve does leak it is undoubt- 
edly due to some other cause, some of 
which are described below. 

The A.S.M.E. boiler code and the 
state boiler codes require that the safety 
valves be made to pop daily, but they 
give no set method or way in which it 
is necessary to accomplish this result. 

Leaky safety valves may be caused 
by foreign material becoming lodged on 
the valve seat. If the seat has become 
damaged by scratching it should be 
machined or ground in. 

Chattering of safety valves will in 
time cause leakage. This chatter may 
be caused by wrong adjustment or by 
the safety valve’s not being properly 
installed. 

Where long discharge pipes are used 
and the weight is not properly*supported, 
leaks may be caused by the unnecessary 
strain that is thrown on the body of 
the safety valve, thereby causing distor- 
tion of the seat. 

The only way in which the lever test 
can cause leakage of safety valves is 
where there is a slight drag on the 
lever. It is not fair to condemn the 
spring in a safety valve if it will not 
hold its set pressure or pops too low; 
the trouble will undoubtedly be found in 
the condition of the seat. 

Cuarces W. Carter, JR., 
State Boiler Inspector. 
Binghamton, N. Y. 


F THE safety valve is set to blow 

off at a pressure far in excess of the 
normal operating pressure and if the 
latter is steady, with but a remote 
chance of the valve ever blowing’ off 
during ordinary operating conditions, a 
daily blow-off by hand may be con- 
sidered good practice. The scrubbing, 
sweeping, self-cleaning action produced 
on the valve seat and valve interior by a 
hand blow-off tends to prevent any ac- 
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A Question 
for Our Readers 


F THE engine exhaust 
can be used for feed- 
water heating, is a motor 
or engine drive the best 
for stokers? At present 
we are feed heating from 
a 4-lb. turbine extraction 
line. C. DEL. 


Suitable answers from readers will 
be paid for and published in the 


Oct. 7 number. 
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cumulation of foreign matter around 
the valve seat which would interfere 
with the free operation of the valve. 
Leakage from wire-drawing may be 
minimized by having the valve pulled 
wide open during the hand blow-off. 

In the case of a rapidly fluctuating 
pressure, a daily hand blow-off should 
not be necessary, as it is usually con- 
venient to raise the pressure to the 
blow-off point about twice a week to 
test the safety valve and keep it in good 
working order; even this is not always 
necessary if the fluctuating pressure 
causes frequent blow-offs. 

In the case of little fluctuation in 
pressure, a hand blow-off or raising the 


pressure to blow-off point every other 


day should be sufficient to keep the 
blow-off valve in good working order. 
Brooklyn, N. Y. W. ANDERSON. 
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OW-A-DAYS a safety valve is 

made to meet A.S.M.E. specifica- 
tions. Its duty on a boiler is to relieve 
the boiler of excess pressure, and it 
should be large enough to discharge all 
the steam the boiler is capable of gen- 
erating; large boilers are equipped with 
two or more safety valves to meet this 
requirement. 

A safety valve should pop at a set 
pressure without manual aid. It is 
advisable to run up the pressure each 
day to this point. If the valve fails to 
operate when this pressure is indicated 
by the steam gages, the gage should 
be tested as soon as possible to de- 
termine which is at fault. 

I consider it bad practice to open a 
safety valve daily by pulling it. Pulling 
it open does not injure it or cause it to 
leak, but has a tendency to defeat the 
purpose it is intended for if allowed to 
become a daily habit. 

Safety valves should not be tampered 
with, but kept clean and in good condi- 
tion so they will be free to act when 
the occasion demands. : 

B. E. Smituers, Engr. 

Murry Woods Products Company. 

Memphis, Tenn. 
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HE DAILY test of safety valves 

set for over 200 Ib. will cause leak- 
age only after a long period of use. 
This can be corrected by grinding in 
the seat. At pressure below 200 lb. the 
daily test of safety valves, as a rule, 
will not cause leakage provided the 
valve is lifted high enough to blow out 
any dirt or scale that might lodge be- 
tween disk and seat. 

In several states the law requires 
daily testing, so that the engineer has 
no choice in the matter. This rule was 
formulated because some engineers neg- 
lected it to such an extent that the valve 
became inoperative and failed to relieve 
when the boiler pressure reached a 
dangerous point. 

Personally, I believe if safety valves 
are blown once a week, either by pres- 
sure or by hand, they will be kept in 
good working order and will only leak 
after several years of use. 


Stratford, Conn. M. C. Nye. 
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Heat Engineering 


Heat Power. By Earle B. Norris and 
Eric Therkelsen. Published by 
McGraw-Hill Book Company, 370 
Seventh Ave., New York City; 1930. 
Cloth, 6x9 in.; 366 pages, 256 illustra- 
tions, numerous tables. Price, $3.50. 


O MANY BOOKS on heat engineer- 

ing have been published in the last 
ten years, that it is difficult for a re- 
viewer to display even a budding en- 
thusiasm over a new volume. And one 
must be forgiven if he takes up the 
product of a new author with just a 
tinge of cynicism and boredom. But 
even in one so blasé, this new treatise 
by Professors Norris and Therkelsen 
will strike a responsive chord. 

The book is different, and the authors 
deserve praise for the clarity with which 
they have discussed the basic principles 
cf{ heat engines. True the volume is 
intended, so the preface states, for 
students embarking upon thermody- 
namics, but the material is so interest- 
ing and basically sound that many who 
received their sheepskins a decade or 
two ago will find the bcok valuable. 
It does not go completely into any of 
the several types of heat engines, but 
even so it should give the student a 
sound foundation for further study. 


Locating the Factory 


Prant Location. By IV. Gerald 
Holmes. Published by the McGraw- 
Hill Book Company, 370 Seventh 
Ave., New York City; 1930. Cloth 
6x9 in.; 275 pages, illustrations, 
charts, and tables. Price, $3. 


HERE to locate an_ industrial 

plant is not so simple a question 
to answer as it was in earlier days 
when operations were on a_ smaller 
scale, markets were nearer at hand, 
competition was less keen, and getting 
goods from the factory to the consumer 
did not represent so large a part of the 
cost of production. Fortunately many 
bright minds have given much study 
to problems of plant location, and spe- 
cialists stand ready to come to the aid 
of the gowing number of those who see 
the advantage of employing them. 
Altogether quite a bit has been written 
on plant location, but it has been 
scattered here and there. This fact. 
combined with the growing importance 
of the subject, makes doubly welcome 
this comprehensive review of plant lo- 
cation. 

After a brief introduction the author 
tekes up the broader aspects of this 
subject under the heading, Choosing 
the General Territory. He considers 
markets, raw material, transportation 
facilities, freight rates, fuel and power, 
labor and wages, laws and taxation, and 
miscellaneous factors. This broad sur- 
vey made, Choosing the Particular Com- 
munity is considered. The main topics 
here are size of the community, labor, 
electric power, transportation, com- 
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munity attitude, and data gathering. It 
will be seen that somewhat the same 
ground is gone over as in Part I, but 
with a closer approach to location of 
the proposed plant. 

Part III, Choosing the Site, comes 
still closer. Railway facilities and labor 
are again considered. Then local trans- 
portation, special requirements, and size 
and cost of plant, the topographical map 
and available buildings are taken up. 
An appendix summarizes a plant loca- 
tion survey covering the United States 
and Canada made by the policyholders’ 
service bureau of the Metropolitan Life 
Insurance Company co-operation 
with the National Electric Light Asso- 
ciation, during which 10,267 plants in 
the United States and Canada were 
considered. 

The book should be useful not only 
to those who are seeking a site for new 
industrial plants, but also to plant own- 
ers and managers, most of whom need 
to consider from time to time whether 
a move to another locality might benefit 
their enterprise and their customers. 
Written from an engineering view- 
point, the book should have a strong 
appeal to many engineers. 

Reviewed by M. N. BAKER. 
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Storage Battery Practice 


StroraGE Batteries. By George Wood 
Vinal. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York City; 1930. Cloth, 6x9 in.; 425 
pages, 61 tables, 160 illustrations. 
Price, $5. 


LTHOUGH the average engineer 

is likely to look upon the storage 
battery as an unimportant piece of 
auxiliary equipment, one does not go 
very far in considering their applica- 
tion before realizing that batteries are 
a very important factor in making the 
advantages of electric power available 
in many industries. In the power in- 
dustry, in transportation, and in the 
transmission of intelligence, batteries 
serve sO many purposes as to justify a 
book of the scope and breadth of treat- 


~ ment as this one. The present volume 


is the second edition of a work that 
first appeared in 1924 and has been 
completely revised and brought up to 
date. 

This book, which is a general treatise 
on the physics and chemistry of second- 
ary batteries and their engineering 
applications, discusses the subject from 
the chemical, the physical, and the 
practical viewpoint. The chemical treat- 
ment involves the nature and properties 
of the materials used in battery con- 


struction and the reactions that occur 
during charging and discharging. The 
physical includes a study of the electri- 
cal input and output, the factors that 
affect the capacity, and the theory of 
transformation of chemical energy into 
electrical energy, or vice versa. The 
practical part of the work deals with the 
engineering applications of storage bat- 
teries. Both the lead-acid and Edison- 
type batteries are discussed. 

A detailed description of the essential 
process of battery manufacture and the 
properties of the electrolyte are given 
in two chapters. Factors that affect 
battery capacity are described in an- 
other chapter. Operation, which in- 
cludes charging and discharging, the 
use of rectifiers, battery regulation, cost 
of operation, and sources of battery 
trouble, are covered in other chapters. 
One chapter is devoted to testing of 
storage batteries, and another describes 
in detail various applications of batteries 
and the nature of the service that they 
perform. 

Although essentially a treatment on 
storage battery engineering, the presen- 
tation is practical, and a large part of 
it can be easily understood by those 
lacking a technical training. The more 
technical and mathematical parts of the 
book are contained in three chapters, 
which form a comparatively small part 
of the text and may be omitted by those 
whose interests are only in the practical 
uses and operation of storage batteries. 
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Industrial Research 


ForsCcHUNG UND TECHNIK. Edited by 
Prof. W. Petersen in connection with 
the Allgemeine Electrisitats Gesell- 
schaft. Published by Julius Springer, 
23-24 Linkstrasse, Berlin W9, Ger- 
many; 1930. Cloth, 844113 in.; 576 
pages, 597 illustrations. Price, RM. 
40. 


HIS is a significant publication in 
which the great industrial organiza- 
tion A.E.G. has released some of its 
research work for the public. Forty- 
one articles by foremost specialists deal 
with atomic physics, electrons, electro- 
acoustics, electro-optics, electric heating, 
thermodynamics, steam generation, 
steam accumulators, capacity and _ sta- 
bility of large electrical transmission 
systems, mercury-arc rectifiers, trans- 
formers, gyroscopes, vibration of. tur- 
bine blades, transformer oils, cables, 
economic effects of railroad electrifica- 
tion in Germany, etc. 
The articles are serious, crisply writ- 
ten, for “those versed in the art,” and 
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every one of them contains an original 
research work carried out for the A.E.G. 

Let us hope that this book is a 
forerunner of many more such works 
sponsored by leading industrial concerns 
and covering their respective fields of 
research. The usual monthly publica- 
tions of such concerns contain now and 
then valuable reports which deserve 
collection into volumes such as the 
Forschung und Technic. The layout 
of the material as well as the printing 
of the book is excellent. 

Reviewed by N. Artsay. 


+ 


Boiler Scale Study 


FoRMATION AND PROPERTIES OF BOILER 
ScaLe. By Everett P. Partridge. 
Published as Bulletin No. 15 of the 
Department of Engineering Research, 
University of Michigan, Ann Arbor, 
Mich.; 1930. Paper, 6x9 in.; 170 
pages, illustrations, charts, and tables. 
Price, $1. 


NTENDED as a complete review of 

the information available up to the 
present year concerning the formation 
and properties of boiler scale, this study 
deals with the effects of scale upon 
boiler efficiency and boiler metal tem- 
perature; the chemical and crystallo- 
graphic determination of scale constit- 
uents; the respective solubilities of 
these constituents in simple solutions, 
and the possibility of calculating solu- 
hility equilibria in complex solutions ; 
the method and rate of formation of 
scale; and concludes with a brief sum- 
mary of contemporary methods of scale 
prevention. 

The worth-while point of view taken 
by the author in preparing this treatise 
is well expressed in the foreword: “The 
viewpoint from which it was written 
was not directly that of scale prevention, 
but rather of presenting what is known 
about scale formation in order that the 
problems ‘involved in its prevention 
might be attacked in the most rational 
manner. The material is developed in 
a technical rather than a popular form, 
but an attempt has been made to keep 
the discussion from drifting too far into 
the realms of attenuated theory. While 
the writer is of the opinion that one 
empirically determined fact is worth 
ten theories, he has nevertheless at- 
tempted to include references to all 
theoretical as well as experimental pub- 
lications related to the problem of boiler 
scale.” 

The treatise is divided into four com- 
plete units with a corresponding ap- 
pendix for each, so that a reader in- 
‘erested in one particular phase of the 
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subject may pursue that without going 
through the entire study. Much of the 
material presented is based on various 
experimental investigations of the au- 
thor; but Mr. Partridge declares that 
this has been treated, as far as psycho- 
logically possible, on the same critical 
basis as any information available from 
the studies of others. Full descriptions 
of the research apparatus and method of 
procedure used by the author in these 
investfgations is given in the appendices. 
As a whole, the material is treated 
in a clear, concise manner. Besides 
presenting valuable original contribu- 
tions to the subject, the book is the first 
really comprehensive review of present 
knowledge concerning boiler scale. 


Diesel Design 


Die BERECHNUNG EINER ZWEITAKT- 
DiESELMASCHINE. By Dr. W. 
Haeder. Published by Richard Carl 
Schmidt & Company, Berlin, Ger- 
many; 1930. Cloth, 5x72 in.; 380 
pages, 200 illustrations and 37 reduced 
working drawings. Price, RM 22-50. 


R. HAEDER’S manuals of machine 

design are well known, and this last 
one is a complete log book of designing 
a 440-b.hp. solid-injection, two-stroke 
cycle Diesel engine, including scaveng- 
ing pump, auxiliary compressor, oil and 
water pumps, etc. Of course, the 
formulas, values and trends are valid 
for other types and sizes of Diesels. 
The sequence and thoroughness of cal- 
culations leave nothing to be desired 
for the routine work, and the lay-out is 
excellent. 

The 37 reproductions of working 
drawings and the tolerances are valuable 
material for students. Recent research 
as well as the current practice are well 
reflected in the details. 

Reviewed by N. Artsay. 


Brief Reviews 


QUESTIONS AND ANSWERS ON DIESEL, 
SEMI-DIESEL AND OTHER INTERNAL- 
CoMBUSTION ENGINES, AIR COMPRES- 
sors, Erc. Third Edition. By John 
Lamb. Published by J. B. Lippincott 
Company, Philadelphia, Pa. Cloth, 340 
pages ; price, $6.—A catechism of Diesel- 
engine operation written for marine 
operating engineers and as a prepara- 
tion for Board of Trade license exami- 
nations. 


My Lire WorK— PRINTING AND 
SERVICING TRADES. By Robert L. Coo- 
ley, Robert H. Rodgers, and Harry 
S. Belman. Published by the McGraw- 
Hill Book Company, 370 Seventh Ave., 
New York City. Cloth, 166 pages, 
illustrated; price, $1.50.—One of a 
series of four volumes which give 
occupational information to help the 
young man of high school age in choos- 
ing his life work. A third of this book 
is devoted to the opportunities of the 
stationary engineer’s vocation. 


E.ectric Light AND Power. Pub- 
lished by Pynchon & Company, 111 
Broadway, New York City. Paper, 36 
pages; free—A survey of the world in 
regard to the extension of electricity and 
its uses, with 51 countries in brief 
review. 


Tue CENTRIFUGAL Pump. Compiled 
by F. G. Switzer. Published as Bul- 
letin 401 by Goulds Pumps, Inc., Seneca 
Falls, N. Y. Paper, 48 pages, illus- 
trated; free—Covering every phase of 
the centrifugal pump; from theory to 


operation, this new handbook presents 
the most comprehensive and complete 
data on its subject yet published. 


Saxon Pusiic Works, INc.  Pub- 
lished by the National City Company, 
National City Bank Building, New 
York City. Paper, 33 pages, illus- 
trated; free—An interesting description 
of steam and hydro-electric power de- 
velopment in Saxony, Germany. 


PROCEEDINGS OF THE Mipwest Bitu- 
MINOUS CoAL CONFERENCE, 1930. Pub- 
lished as Bulletin No. 22 by the Engi- 
neering Extension Department, Purdue 
University, Lafayette, Ind. Paper, 219 
pages; free—A complete report of the 
papers and meetings of the coal confer- 
ence held at Purdue University, April 
9-11, 1930. 


AMERICAN STANDARDS YEAR Book, 
1930. Published by the American 
Standards Association, 29 West 39th 
St., New York City. Paper, 104 pages: 
free.-—A condensed review of the stand- 
ardization activities of the A.S.A. for 
the year 1929-30, with a complete list 
of all projects now under way. 


Tension Tests or Rivets. By 
Wilbur M. Wilson and William A. 
Oliver. Published as Bulletin No. 210 
by the Engineering Experiment Sta- 
tion, University of Illinois, Urbana, Ill. 
Paper, 38 pages, illustrated; free—A 
report of the results of tests to de- 
termine the strength of rivets in tension 
and to determine the initial tension on 
rivets. 
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of Boiler Furnaces 


Introduction 


By H. W. Brooxs 
R visi as have been the advances 


made in pulverized coal technology 

in the United States, the new 
method has today by no means swept the 
field. A fair estimate of the total annual 
tonnage of coal burned under American 
boilers will approximate as follows: 


Tons 
Hand firing 
Underfeed stokers ...........+. 100,000,000 
Chain-grate stokeys ..........- 40,000,000 
GORI 25,000,000 
440,000,000 


Even during the past seven years, 
since pulverized coal has been uni- 
versally recognized not only as to tech- 
nical feasibility but also as to operating 
practicability United States Govern- 
ment statistics have shown that stokers 
continue to hold their own in serving 
about 60 per cent of all water-tube 
boilers manufactured. There is no 
reason at present apparent why this 
ratio should not continue. Increasing 
clarity of perspective is furthering ap- 
preciation of American engineers and 
plant operators that each method has its 
proper field of usefulness, hence, it be- 
hooves us as engineers to establish ac- 
curate lines of economic demarcation 
between the respective fields rather than 
to regard any one method as the ulti- 
mate panacea for all evils of the boiler 
room. 

Both  pulverized-coal and stoker- 
equipment manufacturers have concen- 
trated on that vast field of inefficiency 
represented by the hand-fired plant. 
What pulverized fuel has gained at the 
expense of stokers in the larger and 
more modern plants, stokers have more 
than regained in the conversion of hand- 
fired plants. 


Application of Pulverized Fuel to 
High-Capacity Units 


By E. G. BaILey 


BY THE WIDE VARIETY of ap- 
plications now in service under prac- 
tically all types of load conditions, pul- 
verized-coal firing has today established 
itself as being without doubt the most 
reliable combustion method for high- 
capacity units. It is sufficiently flexible 
to permit coal of widely varying grades 
to be burned in a single installation. 
Capacity limitations placed upon fur- 
naces because of their inability to with- 
stand the punishment incident to high 
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Where does America stand 
today in the coal firing of 
boiler furnaces? The an- 
swer was presented at the 
recent World Power Confer- 
ence in Berlin in the form 
of a symposium of outstand- 
ing authorities. This ab- 
stract gives the high spots. 
The connections of the 
authors are given on an- 
other page 
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rates of combustion have been largely 
removed by water-cooled walls. 

Because of added thermal efficiency 
obtained by the use of higher steam pres- 
sures and temperatures it has been found 
economical to install varying amounts of 
air heater surface to reduce flue-gas 
temperatures to the proper point for 
over-all efficiency. This type of heat- 
absorbing surface is appreciably less ex- 
pensive than boiler or economizer heat- 
ing surface, since it is not subjected to 
high pressures. 

Consideration must, however, be given 
to the furnace and fuel-burning equip- 
ment when preheated air is used. Pul- 
verized coal permits of the successful 
use of highly preheated air when the 
furnace is of water-cooled construction. 
With refractory-lined furnaces using 
low-fusing-temperature coals, or where 
the coal is burned on a grate, the pre- 
heat temperature must be limited, other- 
wise furnace and stoker maintenance 
will be excessive. 

Unit pulverizer installations are being 
widely used because of their compara- 
tively low first cost, simplicity of de- 
sign, ease of operation, and reliability. 
In this system the coal is removed from 
the mill completely aérated and is dis- 
charged in the same condition directly 
into the furnace, with highly preheated 
secondary air entering through suitable 
burners, thus permitting of rapid and 
turbulent mixture of air and fuel, and 
of positive and simple regulation of com- 
bustion through control of air and fuel 
to each burner. 

Continued development and experi- 
ence have eliminated the original ob- 
jections to the unit system based upon 
lack of reliability, continuity of opera- 
tion, and adaptability to control. 

By burning the coal immediately 
after pulverizing, all of the problems 
connected with the storage of pulver- 
ized coal (such as condensation in the 
bunker, compacting and channeling of 
the pulverized coal in the bunker, de- 
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tericration of the bunker, bin gates, 
etc., by the action of the acid formed by 
condensation and pulverized coal) are 
eliminated. The dust problem connected 
with separating the mili air from the 
coal before discharge to the bunker, and 
subsequent remixing of combustion air 
and coal as in a bin-system installation, 
is also entirely eliminated by the direct- 
fired system. Expensive coal-dust col- 
lecting equipment, frequently a source of 
operating troubles, is not required. The 
unit mill equipment can be arranged 
compactly and in a minimum of space. 
Automatic combustion-control equip- 
ment can readily be applied to this 
system. 

An important factor tending toward 
the present general adoption of the 
direct-fired system has been the develop- 
ment of basically sound principles of 
coal pulverization. Pulverizing mills are 
available which have no parts requiring 
lubrication within the grinding zone, and 
in which the fineness of pulverization is 
not affected by wear of the grinding 
parts. Recent developments have been 
along the line of smoother operation, 
greater capacity, and lower power con- 
sumption for direct-fired installations. 

Furnace design and construction have 
been important factors in the develop- 
ment of high-capacity units. High 
availability, high efficiency with smoke- 
less combustion over a wide range of 
capacity, low maintenance, and ease of 
ash removal are essential. The slag-tap 
type of furnace is being quite widely ap- 
plied to pulverized-coal-fired furnaces. 

Increasing use of water walls and re- 
sulting experience with them has dem- 
onstrated the fundamental soundness of 
their application. With the present- 
day tendency toward higher-capacity 
units the possible failure of water wall 
tubes assumes an ever-increasing im- 
portance. 

Furnace wall tubes are undoubtedly 
subjected to more severe conditions than 
the boiler or superheater tubes. Due to 
their location they are at times subjected 
to higher rates of heat input per square 
foot of exposed tube surface than any 
other part of the boiler unit. It is im- 
portant to protect the furnace wall tubes 
against excessively high rates of heat 
transfer and to distribute the heat to 
various portions of the tube without 
high localized intensity by a coating of 
slag or other suitable means. This can 
be accomplished and the strength of the 
tube effectively supplemented by armor- 
ing it with a block structure which will 
minimize the danger from these sources. 
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Industrial Application of 
Pulverized Fuel 


By W. L. Martwick 


PULVERIZED FUEL has many at- 
tributes to recommend it as a fuel in the 
industrial plant. Among these are the 
ease with which it may be burned, the 
simplicity with which its intensity and 
rate of combustion may be controlled, 
the low excess air and the consequent 
high thermal efficiency, the low losses 
when the firing equipment is banked, 
and the wide range of coals which may 
be handled with high efficiency and 
without change in the design of ap- 
paratus, 

The prospective user first assures 
himself that the cost of grinding the 
fuel and of burning it is not too great 
to outweigh the advantages mentioned 
above. Perhaps the best assurance of 
its economic value lies in a general 
confidence expressed by the numerous 
industrial firms which having once in- 
stalled pulverized-fuel equipment have 
not hesitated to extend its application. 

In view of the excellent results ob- 
tained with the unit system of firing 


smaller installations it is hoed manually 
from the horizontal floor of the furnace 
through a door. Ash removal in liquid 
form has recently been accomplished 
with success, and there seems to be 
every reason to expect that this method 
will be employed more extensively in 
future. 

There is no burner which under all 
circumstances can be said to be the best, 
since the proper type must be selected 
to suit the furnace and firing system 
it serves. 


Underfeed Stokers 


By F. H. DANIELS 


IN AMERICA TODAY boilers total- 
ing 90,000,000 sq.ft. of heating surface 
are equipped with underfeed stokers. A 
study of statistics compiled by the De- 
partment of Commerce clearly indicates 
the continued popularity of underfeed 
stokers as a means of burning fuel under 
steam boilers. 

Underfeed stokers are used primarily 
for burning high-grade bituminous coal 
having a rather low ash content of high 
fusing temperature. Their use, when 
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T. H. BANFIELD—President, 
Company. 


pulverized fuel, American engineering 
opinion is rapidly trending toward the 
belief that greater simplicity and lower 
cost recommend its use in the average 
industrial plant. 

Although heat releases per cubic foot 
of furnace volume with water-cooled 
furnace walls have exceeded 40,000 
B.t.u., experience has shown that the re- 
fractory-lined furnace which necessi- 
tates the least maintenance and provides 
minimum carbon loss is a reasonably 
large furnace in which the flame travels 
a considerable distance before reaching 
the boiler tubes. By “reasonably large” 
is meant a furnace in which 12,000 to 
18,000 B.t.u. per cubic foot per hour is 
liberated. 

The walls of the moderate-duty fur- 
nace may be of solid brick if the rate 
of liberation is not too great, but in gen- 
eral hollow air-cooled walls are to be 
preferred. They should be installed so 
that either the bare tube or tubes 
covered with cast-iron blocks provide 
effective absorption of the heat. 

Ash is generally removed in a solid 
state from the bottom of the furnace 
through a sliding gate. In some of the 
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the question of pulverized fuel or 
stokers is decided in favor of stokers, is 
almost universal in the Eastern portion 
of the United States, where the high- 
grade bituminous coals are used. The 
question of their use in the Midwestern 
states, where fuel is of a lower grade, 
high in ash and moisture, and with ash 
having a low fusing point, is debatable. 

The tendency of the times is undoubt- 
edly toward larger and larger steam- 
generating units, operated at higher and 
higher ratings. Consequently, mechan- 
ical stokers have been increased rapidly 
in size, and particularly in the length. 
In the multiple-retort type stokers are 
now built to fill up the entire space 
available under the boiler, and lengths 
of over twenty feet are not uncommon. 
This big increase in size has necessi- 
tated many changes and refinements in 
stoker design. 

Stoker installations are being oper- 
ated today at continuous overloads 
which a few years ago represented the 
short peak capacities. While there are 
records of old installations showing op- 
erations at 70 to 75 |b. of coal per 
square foot of stoker area per hour, 


these cases seemed to be the exception, 
while today such coal-burning rates are 
not uncommon. Water cooling of fur-’ 
nace walls has made this higher heat 
release possible by preventing much of 
the clinker and slag difficulties and by 
giving a furnace lining which will stand 
up under this high heat release. 

The use of preheated air has added to 
the economy of performance. At first it 
was assumed that preheated air would 
add only a little to the thermal savings, 
calculations being based upon the degree 
to which temperature of the flue gases 
could be reduced by this method. The 
use of preheated air resulted, however, 
in rather remarkable improvement of 
combustion, so that an unexpected gain 
was realized. There is still much dis- 
cussion as to the permissible tempera- 
ture cf preheated air to be used with 
steker firing. Most authorities agree 
that the present economical limit is be- 
tween 300 and 350 degrees F. 

Naturally the demand for increased 
size o: underfeed stokers, the use of pre- 
heated air and the higher combustion 
rates have necessitated many improve- 
ments and refinements in stoker design. 
The increased length of the underfeed 
retort brought about improved methods 
of feeding and distributing the fuel. 
This brought about the development of 
different mechanisms for controlling the 
distribution of the coal along the stoker 
and its travel through the various zones 
to the ash pit. This problem has been 
approached by the different  stoker 
manufacturers in different ways. Today 
stokers are underfeeding coal 18 to 20 
ft., compared with 6 to 7 ft. ten years 
ago. To discharge the large quantities 
of ash that result from the use of such 
long stokers, clinker grinders with large 
and deep clinker pits are used almost 
entirely on ail stokers 15 ft. long or 
over. 

The use of preheated air also de- 
manded changes in the design of 
stokers. Some means had to be de- 
veloped for taking care of expansion 
and contraction of those parts of the 
stoker subjected to the preheated air. It 
also necessitated changes in the tuyére 
construction. 

Equally important is the effective 
control of the air supply. Most of the 
stoker manufacturers have recognized 
this, and new methods of controlling the 
air to the different zones of the stoker 
have been developed. 


The Traveling-Grate Stoker 


H. D. SAVAGE 


THE INSTALLATION in America of 
traveling-grate stokers has been con- 
fined to more or less free-burning coals, 
usually with comparatively high ash 
content. The widest field is in the 
Middlewestern states of Illinois, Indiana, 
Missouri, and Iowa, and in the Eastern 
states of Ohio, Western Pennsylvania, 
and Kentucky. Strongly coking coals 
have not been successfully burned. 

In the early nineties Eckley B. Coxe, 
a prominent anthracite coal operator, 
developed a forced-draft traveling-grate 
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stoker for burning the smaller sizes of 
anthracite, a fuel not previously suc- 
cessfully burned on any stoker. 

Applying the principles of correct 
combustion engineering, the traveling- 
grate stoker, with its new feature of 
forced draft, speedily proved that ex- 
ceptional results were possible. The use 
of this type of stoker with forced-draft 
was quickly extended to non-coking 
bituminous coals. Furnaces were made 
larger, and the arches, while retained in 
the same location at the front end of 
the stoker, were set considerably higher. 

The excellent performance obtained 
may be credited to the larger furnaces 
particularly to the controlled 
forced-draft zones, which made it pos- 
sible to vary the air pressure under the 
grate in accordance with the fuel-bed 
thickness immediately above any zone. 
Operation with low excess air resulted, 
and, in consequence, higher economy. 

At the present time, the forced-draft 
chain-grate is justly considered as un- 
equaled for American free-burning coals 
of the Middle West, and the lignites and 
sub-bituminous coal of Colorado, Texas, 
and the Dakotas; also for anthracite and 
coke breeze. With a properly designed 
furnace, and at combustion rates of 30 
to 40 lb. per square foot, the loss due 
to unburned carbon may be kept below 
2 per cent and in many cases as low as 
1 per cent. 

Stokers of this type are in successful 
use in sizes up to 24x22 ft. (528 sq.ft.). 
The rapid advance of the forced-draft 
grate stimulated manufacturers of the 
older natural-draft grates. In conse- 
quence, furnace designs were improved, 
arches raised, and the relations of arch 
length, height and position in reference 
to cold boiler surface studied. The per- 
formance of this type has been thereby 
greatly improved, though it is, and will 
remain, subject to the inherent limita- 
tions imposed by natural draft. 

Today it may be said that traveling- 
grate and chain-grate stokers, either 
with or without forced draft. will satis- 
factorily meet a wide range of applica- 
tions, from the low-capacity, low-cost 
installations for burning very cheap coal 


-to the modern up-to-date and highly 


efficient central station in free-burning 
coal districts. This stoker is self-clean- 
ing, requires little power to drive and 
low forced-draft pressure. Maintenance 
costs compare favorably with any other 
type of stoker. With forced draft, when 
burning low-grade, high-ash, free-burn- 
ing bituminous coals or anthracite, coke 


breeze, lignite and sub-bituminous, the - 


“chain”- or “traveling-grate” stoker has 
no equal. 


Small and Domestic Stokers 


T. H. BANFIELD 


UNTIL but a few years ago it was gen- 
erally believed that boilers having less 
than 2,000 sq.ft. of heating surface could 
not be equipped economically with 
mechanical stokers. Possible economies 
and efficiency increases were considered 
insufficient to warrant the investment. 

Increasing pressure of economic de- 
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mand has, however, within the past dec- 
ade forced exhaustive research and ex- 
periment in an effort to design a stoker 
within reach of the average small boiler 
operator and at the same time to pro- 
vide economies and benefits even ad- 
ditional to those already possible with 
large stokers. It was found that any 
stoker to fit adequately the needs of 
these smaller boilers must be auto- 
matically operated and controlled to 
provide saving in labor as well as uni- 
formity of steam pressure. The small 
stoker must be a_ self-contained unit 
adaptable to widely differing coals and 
applicable with minimum alteration to 
the several hundred different types and 


makes of small boilers. Thus we elimi- 


uate costly overhead entailed in treating 
each installation as a separate engineer- 
ing problem and make possible volume 
production of a standardized unit. 
Notwithstanding mechanical obstacles 
overcome, it can truly be said that the 
success of small automatic stokers can 
be attributed more to sound merchandis- 
ing and standardized production than to 
any basic mechanical innovation. Manu- 
facturers have been content to provide a 
standardized unit performing with 
reasonably high average _ efficiency 
under differing conditions rather than to 
seek optimum technical results in each 
individual case. Even so, average per- 
formance showed savings ranging from 
15 to 50 per cent of former costs with 
hand firing. Such substantial economies 
more than satisfied the buyers, installa- 
tion was simplified, and production of a 
standardized unit made possible. 


Safety in the Power Plant 
Depends on United Effort’ 


By Marin 


Electrical Superintendent 
International Paper Company 
Niagara Falls, N. Y. 


HEN any great calamity threat- 

ens a group of people or a nation, 
immediate steps are taken to protect as 
much of the population from the im- 
pending tragedy as possible. Workmen 
in industry are continually threatened 
by an invading enemy which takes a toll 
of human lives and suffering among 
workers in industry each year. 

This enemy is “Old Man Accident,” 
who is always waiting for an opportu- 
nity to break through our guards and 
lines of defense. He is right alongside 
of us every time we climb a ladder or 
go down a stairway. Old Man Accident 
is a foe that never tires and never gives 
up. He is held in check only by a hard 
fight on our part. 

The battle against accidents is a hard 
one to fight and a lasting one. If we 
are to be victorious, we have to organize 
against it. We have to be continually 
springing surprise attacks. We have 
to make plenty of raiding parties and 
bring back information that will be of 


1Excerpts from one of a series of talks 
on plant safety delivered by the author. 


assistance to those in charge of plant 
safety. No battle was ever won with- 
out team work. This holds true in 
the fight against accidents. Every man 
must contribute something toward mak- 
ing the plant safe. We cannot consider 
our army well organized until every 
man becomes a safety inspector. 

We may think, well, the plant has a 
safety director, why should we worry. 
This is true, but two heads are better 
than one, and three are better yet when 
they are all working for the same com- 
mon goal. 

Two men can walk through a plant 
and one will see an accident hazard that 
the other will not. Here is where all 
men in the organization come in as ad- 
visers to the safety director. We act 
in an advisory capacity by giving sug- 
gestions on how to improve plant safety. 
As suggestions on safety are received 
they can be thrown into a common melt- 
ing pot and molded into a few good ones 
that are sure in the long run to save 
someone from injury. 


Additional Water-Power 
Resources Revealed in Canada 


HE GREATEST water powers in 

Canada, said to be greater even 
than those harnessed along the St. 
Lawrence, have been revealed along 
the coast of British Columbia, north of 
Vancouver, by Government engineers 
during the past summer. Preliminary 
reports indicate that, in addition to the 
noted Taseko Chilko Homathko power, 
with a possible development of 1,200,000 
hp., two other sources of electricity 
have been discovered, bringing the pos- 
sible development of the coast district 
up to the impressive figure of 3,000,000 
horsepower. 

The two new power sites, revealed by 
recent surveys, are at Tahtsa Lake and 
Eutsuk Lake. By turning the waters 
of these lakes westward to the sea, in- 
stead of eastward into the Fraser River, 
engineers believe that 1,800,000 hp. can 
be harnessed. The third project calls 
for the diversion of the Chilko waters 
westward to the sea by way of the 
Homathko River. 

The discovery of this potential new 
power means that the known available 
water power sites in Canada are ca- 
pable of a total development of 45,500,- 
000 hp. In its annual report, published 
in January, the Dominion Water Power 
and Reclamation Service estimated that 
the recorded water power resources of 
the Dominion at that time would permit 
of a turbine installation of about 
43,700,000 horsepower. 


+ 


RECENT INQUIRY into the utilization 
of hydro-electric forces in Switzerland 
has revealed the fact that that country 
is making use of 74 per cent of all its 
available resources. This is a higher 
proportion than for any other country 
of the world. Germany and Italy have 
each harnessed about one-half of their 
available water power resources. 
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WHAT’S NEW 
PLANT 
EQUIPMENT 


HOW THE 


MANUFACTURER CONTRIBUT®S TO 


THE JOB OF GENERATING, TRANSMITTING 
AND APPLYING THE POWER SERVICES 


Automatic Ratio Control for Mixing 
oi Gases and Liquids 


RATIO CONTROL for the 

mixing of gases or liquids in any 
desired proportion. and especially de- 
signed for application in steel mills, 
oil refineries, and process industries, 
has been announced by Bailey Meter 
Company, Cleveland, Ohio. 
. The illustration shows an installa- 
tion of the control to automatically 
proportion blast-furnace gas and 
coke-oven gas. As will be apparent, 
the control is operated by hydraulic 
pressure. Any change in the rate of 
flow in the coke-oven gas line is im- 
mediately reflected by the gas meter 
connected to that line. The recording 


COKE OVEN GAS TO MIXER 6° 


mechanism of this meter is connected 
though a system of linkage to a pilot 
valve, stabilizer, and gas meter, 
which, in turn, is connected to the 
blast-furnace gas line. If the flow 
of coke-oven gas increases, the link- 
age moves and raises the pilot valve, 
allowing oil pressure to be applied to 
the “more” side of the power cyl- 
inder. At the same time, this move- 
ment opens the “less” side of the 
power cylinder to drain. 

The stabilizer tends to counteract 
the impulse given by the coke-oven 
gas meter. This is secured by con- 
necting the “more” oil line to the 


KMFE-EDGE SUPPORT 
FOR CHANGING RATIO cual 


POWER CYLINDER 


OlL MOTOR~ TO SUMP 


Typical installation of Bailey ratio control to automatically proportion 
blast-furnace and coke-oven gas 
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upper chamber of the stabilizer and 
the “less” oil line to the lower cham- 
ber of the stabilizer. As pressure is 
applied to the “more” oil line, and 
the “less” side is open to drain, the 
stabilizer piston moves downward and 
returns the pilot valve to a neutral po- 
sition, which, in turn, equalizes the 
pressures on either side of the sta- 
bilizer, causing it also to take a neu- 
tral position. 

Any desired ratio between the two 
component parts of a mixture can be 
secured by selecting the proper ratios 
for the meter orifices. A further 
adjustment or change of ratio can be 
had by use of the ratio-changing de- 
vice, which is simply a movable pivot 
supporting the linkage in the right- 
hand meter casing. 


Plug Valve With Non-Stick- 
ing and Scoring Features 


a A NEW TYPE of plug valve 
recently introduced by the Dia- 
mond State Machine Works, 12th and 
Madison Sts., Wilmington, Del., the 


}Position 
indicator 
}-Plug 
tightening 
screw 


Stuf 
Yy, 


Cross-section of plug valve 


plug is unseated before it is moved 
to a new position either to open or to 
close the passage. This feature as- 
sures freedom from sticking and scor- 
ing of the plug. 

As the handwheel is turned, either 
to open or to shut the valve, the plug 
is lowered slightly through the action 
of the screw, and as the wheel is 
turned further, the plug turns until 
the correct position is assumed. Then 
the wheel is reversed and the plug is 
again seated. An indicator on the 
stem shows the position of the plug. 

The valve is said to be particularly 
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suitable for use with acids, solvents, 
oils, and hot asphaltum. It may be 
had in all sizes and types and may 
be made in all commercial materials to 
meet any requirements. 


Air Line Lubricator 


NJECTION of lubricant into the 

air stream furnishing power to air- 
operated tools is a function of the 
Norgren sight-feed automatic air-line 
lubricator illustrated. It is adjustable 
to any demand by means of a needle 
valve. Oil is injected into the air 
line a drop at a time, which, when it 
hits the air stream, is dissipated into 
a fog. The device, which is manufac- 


Cutaway view of lubricator 


tured by the Carl A. Norgnen Com- 
pany, Denver, Colo., and distributed 
by J. N. Fauver Company, 31 Brady 
St... Detroit, Mich., is available in 
3-, 4-, 3-, and 1-in. sizes. 


Flexible Coupling With 


Aluminum Alloy Flanges 


SE OF aluminum alloy flanges 

characterizes the new type E flex- 
ible coupling recently introduced by 
the Ajax Flexible Coupling Company, 
Westfield, N. Y. It is of the pin- 
and-bushing type and is a modifica- 
tion of the type A coupling made for 
some years by this company. It is 
fitted with ground alloy steel drive 
studs and specially compounded rub- 
her bushings cemented to hard bronze 
bearings. Other details of the cou- 
pling are, weight. 2 Ib.; outside 
diameter, + in.; over-all length 2; 
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Aluminum-alloy coupling of the pin and 
bushing type 


in.; horsepower, at 1,750 r.p.m. and 
steady loads, 74}; maximum bore, 14 


‘inches. 


New D.C. Speed-Regulating 
Rheostats 


HREE direct-current speed-regu- 

lating rheostats, designated 
Classes 7350, 7310, and 7210, and 
used for starting and regulating the 
speed of shunt or compound-wound, 
direct-current motors in non-revers- 
ing service, has been brought out by 
the Westinghouse Electric & Manus 
facturing Company, East Pittsburgh, 
Pa. Class 7350 is used where a 50 
per cent speed reduction through 
armature control and 25 per cent in- 
crease by field control are desirable, 
Class 7310 where a 50 per cent speed 
reduction through armature control 
only is desirable, and Class 7210 
where an increase up to four times 
full speed through field control is re- 
quired. In Class 7210, when the arm 


Class 7210 speed-regulating rheostat 


reaches the position where all of the 
starting resisters are cut out, the 
armature contact is held in place by 
a magnet, which leaves the field con- 
tact arm free to move, regulating the 
spéed of the:motor. The field contact 
arm is so interlocked with the:arma- 
ture contact arm that the field* resis- 
tance can be cut in for speed regula- 
tion only when the armature contact 
is in the “run” position. It must al- 
ways be returned with the armature 
arm to the “off” position. This pre- 
vents the motor’s starting without full 
field strength on the motor. 


Mercury-Type Tachometer 


HE PRINCIPLE of operation 

of the new indicating and record- 
ing tachometer brought out by the 
Amthor Testing Instrument Com- 
pany, Inc., 309 Johnson St., Brook- 
lyn, N. Y., is that of a mercury-filled 
pendulum which has the form of a 


Indicating and recording tachometer 


U-tube with a flow tube in the center. 
As the speed increases, mercury is 
forced into the leg of the U-tube, the 
level in the center tube falling in di- 
rect proportion to the speed. A float 
transmits this motion directly to the 
recorder and dial. 

This tachometer is suitable for wide 
ranges in speed from zero to 4,000 
r.p.m. with nearly uniform graduation 
of the scale. Where such a wide 
range is not required, the lower part 
of the graduation can be suppressed. 
permitting of the use of wider sub- 
divisions for the upper working 
range. The instrument is 40 in. high 
and utilizes a chart 19 in. long with 
a recording range 44 in. high. 
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View of burner from furnace side 


Pressure Gas Burner 


especially to permit 
of burning more.gas per unit 
of time than is possible where the 
supply of combustion air is dependent 
upon the draft of the stack or 
aspirating effect of the gas stream. 
the pressure gas burner illustrated 
can be had in any desired capacity or 
width to suit practically any installa- 
tion requirement. The burner con- 
sists of multiple gas and air ports 
designed to give intimate mixing. 


The ports are refractory lined, and . 


no metal surface is presented to fur- 
nace temperatures. 

Referring to the sectional view, 
gas enters the burner through a bot- 
tom connection, and the combustion 
air from a central fan system enters 
through a dampered connection at the 
top, the flow of each being directed 
as indicated by the arrows. Pre- 


A 


Section B-B} SSS 
Sections of burner showing 
constructional features 
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mixing of the two is accomplished by 
a series of deflectors at the discharge 
end of the gas nozzle. ‘ 

The burner, put out by the Freyn 
Engineering Company, 310 South 
Michigan Ave., Chicago, IIl., is suit- 
able for any gas or air temperature 
or pressure and can also be operated 
by any system of automatic combus- 
tion control. 


Moisture Separator and 
Eliminator for Compressed 
Air Lines 


LIMINATION of water from 
compressed air as it collects, in- 
stead of intermittently, is a feature 


Section of 
Eliminator 


Sections of separator 
and eliminator 


of the oil and water eliminator now 
being put out by the Swendeman 
Corporation, 791 Tremont St., Bos- 
ton. In the illustration the eliminator 
is shown attached to the standard 
compressed air line separator made 
by the same company. The principle 
of operation of the eliminator differs 
from that of a trap in that it is never 
closed and retains no oil or water, 
these being expelled immediately. 
Air enters the separator as indi- 
cated by the arrows and passes into 
chamber A, which has an area nine 
times that of the inlet. This reduces 
the velocity and allows the air to ex- 


pand and precipitate any oil and 
water into chamber B of the elim- 
inator. From this chamber the water 
passes through screen C and the cen- 
tral port of by-pass valve D and vent 
valve E to a muffler chamber F, being 
finally discharged to the atmosphere 
at the point G. 

Air rises to the outlet through the 
expansion chamber H, which has 
twice the area of chamber 4, this 
further lessening the velocity and 
giving more time for precipation of 
moisture. 

To check the operation of the vent 
the bypass valve D is readily opened 
by turning the knurled body J indi- 
cated in the sectional view. 


Flush-Mounted Recording 
Thermometer and 
Pressure Gage 


O THE LINE of temperature- 

indicating and recording instru- 
ments put out by the Taylor 
Instrument Companies, Rochester, 
N. Y., has recently been added the 
flush-mounted recording thermome- 
ter and pressure gage illustrated. 

The instrument is designed for 
panel board mounting and can be 
supplied with one, two, or three pens, 
It is back-connected, but is so de- 


Tyceos recording thermometer and 
pressure gage 


signed that the operating mechanism 
or tube system can be readily re- 
moved from the front. A microme- 
ter adjustment permits of accurate 
setting of the pen, which is carried 
by a suspended stainless steel arm. 
The case is an aluminum casting fin- 
ished dull instrument black. 
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Spot News 


INSTALLATION of the first X-ray 
plant of its kind has just been com- 
pleted at the Barberton (Ohio) works 
of the Babcock & Wilcox Company. 
The apparatus, which was supplied 
by the St. John X-Ray Service Cor- 
oration, will be used primarily for 
routine inspection of welded scams in 
pressure vessels, heat exchangers, 
and similar equipment. 


A COAL-PROCESSING PLANT 
for the conversion of Illinois and 
Indiana bituminous coals into a high- 
grade smokeless fuel by low-temper- 
ature carbonization has just been 
opened in Chicago by Thomas Hitch- 
cock, Jr., and C. E. Poyer. The 
plant has a capacity of 600 tons a 
day. 


WITH FINAL TESTS of the 
Georgia Power Company's new 100,- 
000-hp. generating station to be made 
this month, the dedication of Plant 
Atkinson, largest steam power plant 
in Georgia, has been tentatively set 
for the middle of October. The ini- 
tial installation at this plant includes 
a 60,000-kw. single-cylinder turbine- 
generator which is the largest unit 
now operating in the South. 


TESTS have recently been carried 
out in France with a unique pumping 
plant designed to lift 16,000 gal. of 
water per hour to a height of 3,000 
ft. in two steps, according to reports 
received by the Department of Com- 
merce. The first step, 1,280 ft. above 
the well, is now in satisfactory oper- 
ation. When completed the plant 
will supply water to the villages of 
Monnetier-Mornex and Etrembieres 
through two 40-hp. high-pressure 
pumps operating in parallel. 
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NEWS the FIELD 


Largest Vertical-Compound Turbine 
For Ford Factory Nears Completion 


LARGEST vertical-compound 
turbine-generator is now being set 
up for factory tests at the Schenectady 
works of the General Electric Com- 
pany. Workmen are here shown lining 
up the diaphragms in the lower half of 
the double-flow, low-pressure unit, part 
of the 110,000-kw., 1,200-Ib. steam pres- 
sure turbine-generator for the River 
Rouge plant of the Ford Motor Com- 


British Low-Temperature 
Coal Distillers Organize 


A new association, the Low-Tempera- 
ture Coal Distillers’ Association of 
Great Britain, has just been formed in 
London, England, and has as members 
all the leading firms engaged in the dis- 
tillation or carbonization of coal at low 
temperatures. The chairman is Colonel 
W. A. Bristow; vice-chairman, Lieu- 
tenant-Colonel J. T. Moore- 
Brabazon, famous air pioneer; and 
secretary, Lieutenant Commander Colin 
Buist. The new body will act as a repre- 
sentative association in all negotiations 
with the government, the mining indus- 
try, the Fuel Research Board of the 
Department of Scientific and Industrial 
Research, and other official departments 
concerned. 

The association desires to draw at- 


pany factory at Dearborn, Michigan. 

In addition to being the largest ver- 
tical-compound machine and the largest 
turbine-generator to operate on 1,200 Ib. 
steam pressure, it is also the most com- 
pact unit yet built. Details of this unit 
and the new additions to the River 
Rouge plant were given in the Oct. 15 
and 22, 1929, issues of Power on pages 
621 and 662. 


tention to the fact that low-temperature 
smokeless fuel has for some time past 
been produced on a commercial scale, 
and can today be bought throughout the 
United Kingdom at or about the same 
price as the best raw coal. Hundreds of 
thousands of tons of small coal have 
already been converted into first-class 
fuel and valuable byproducts. Simul- 
taneously with the production of smoke- 
less fuel, several million gallons of coal 
oil have been made and sold in Britain, 
and today the distillation and marketing 
of coal oils and of gasoline is a factor 
of growing magnitude in the domestic 
oil trade. 

The association considers that the 
low-temperature carbonization of coal is 
now an accomplished technical and 
commercial proposition, and that such 
co-operation as it will endeavor to pro- 
mote will place the new industry on a 
sound, permanent, and profitable basis. 
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Government Extends Stream- 
Gaging Activities 

federal 

service into new territory, the Water 

Resources Branch of the United States 


Geological Survey has opened three 
additional offices, in Florida, Michigan, 


Extending stream - gaging 


and Indiana. This will make a total 
of 32 offices throughout the country 
including one in Hawaii. Another dis- 
trict is proposed in a section of the 
Southeastern states. Last year a sum 
of $1,200,000 was spent in stream gag- 
ing under the Survey including co-oper- 
ative funds advanced by the states, by 
local parties, and by the Corps of 
kngineers. Larger appropriations will 
be available this year. 

The new office serving Indiana and 
part of Kentucky will be at Indianapolis 
under the direction of H. E. Grosbach, 
formerly district engineer in Chicago. 
The Indiana Department of Conserva- 
tion is the co-operating party. J. H. 
Morgan will take the Chicago office. 
Berkely Johnson will head the new 
cffice in Lansing, Mich., in co-operation 
with the State Conservation and High- 
way departments. In Florida the State 
Highway Commission is co-operating in 
the maintenance of an office at Ocala 
under D. S. Wallace. 


— Draws Plans for 
New Steam Plant 


The municipal light and power de- 
partment of Pasadena, Calif., is ad- 
vertising for two 15,000-sq.ft. boilers 
of 450-lb. pressure, together with super- 
heater and water walls, and one 100-ton 
crane for the power plant for which 
it is now drawing plans and which it 
expects to erect this fall. As the size 
of the turbine will depend on the maxi- 
mum demand on the department this 
fall and winter, it has not yet been 
decided whether a turbine-generator of 
15,000-kw. or 25,000-kw. capacity will 
be installed. If it is finally decided that 
the department will need a 25,000-kw. 
unit, plans and specifications for this 
unit will be drawn some time in the 
early part of 1931, according to B. F. 
DeLanty, general manager. 


Engineers Memorial at 
Louvain Completed 


From the tower of the new library of 
the University of Louvain, in Belgium, 
the carillon of 48 bells presented by 
the engineers of this country in honor 
of the American engineers who died in 
service during the World War “is 
singing, and for centuries will sing, the 
songs of victory,” Dr. E. Van Cauwen- 
bergh, librarian of the university, de- 
clares in his annual report on the 
Louvain Memorial to the American En- 
gineers’ Memorial Committee, of which 
Dr. Alfred D, Flinn, director of the 
I‘ngineering Foundation, is chairman. 

Under the direction of a committee 


September 2,1930—PO W ER 


headed by Dr. Edward Dean Adams, 
engineer and financier of New York, 
56,000 engineers raised a fund of 
$80,000 to establish the memorial, which 
consists of a clock and carillon, for- 
mally turned over to the University at 
an international ceremony on July 4, 
1928. 

Artisans of France, England and 
America fashioned the huge clock and 
the carillon. The works of the clock, 
which rise 140 ft. above street level, 
were made in Croydon, England, where 
tower clocks have been fabricated for 
centuries. 


Brooklyn Poly to Give 
Diesel Engine Course 


For the seventh year, the Brooklyn 
Polytechnic Institute of Brooklyn, 
N. Y., offers to the general public an 
evening course in the study of the 
Diesel engine. The course will start 
‘Tuesday evening, Sept. 30, at 7: 30 p.m. 
Due to the rapid developments in the 
use of this engine, the course has been 
revised to keep it completely up to date 
with modern practice. 

The course will consist of twenty 
lectures given by Julius Kuttner, editor 
of Diesel Power. In addition a sup- 
plementary course consisting of class- 
room discussions and laboratory ex- 
periments is offered. These periods are 


on alternate Monday evenings, from 
6 to 9:30 pm. Professor F. D. 
Carvin of the Polytechnic Institute 


will conduct the classroom discussions. 
These periods are devoted to an in- 
tormal discussion of the previous lec- 
ture in which the student may ask 
questions and clear up doubtful points. 
Professor W. J. Moore of the Institute 
will conduct the laboratory periods 
During these periods, test and demon- 
strations will be made on Diesel and 
oil engines in the laboratory. 

The course is open to the general 
public, irrespective of their previous 
education. Complete information on 
the course may be had by addressing 
Professor F. D. Carvin, Polytechnic 
Institute, 99 Livingston St., Brook- 
iyn, N. Y. 


News of: Canada 


West Kootenay gets all Pend 
Oreille rights—Ruskin _net- 
work progressing — Upper 
Notch soon completed 


ICENSES giving entire rights for de- 
velopment of the Pend Oreille River 
to the West Kootenay Power & Light 
Company, Rossland, B. C., have been 
issued by Major J. C. Macdonald, 
British Colubia provincial water comp- 
troller. The licenses cover a develop- 
ment consisting of two dams, one at 
Seven Mile Creek and the other at 
Cedar Creek. These structures together 
would harness the flow of the river 
from the Columbia River to the United 
States boundary and would develop 
175,000 continuous horsepower. The 
company may, however, decide upon 
construction of one large dam. Now 
that the water rights have been defi- 
nitely allotted, no difficulty is antici- 
pated if plans are changed, 


ADDITIONS to the power network 
serving the lower mainland of British 
Columbia are making their appearance 
now that the first unit of the British 
Columbia Electric Railway Company's 
new hydro-electric plant at Ruskin is 
nearing completion. Two high tension 
lines will take the Ruskin power to 
Burnaby substation, and the work on 
these is progressing rapidly. The upper 
river crossings over the Fraser River 
have their steel towers completed, and 
there remains only the stringing of the 
conductors. Erection of steel towers 
at the lower crossing near New West- 
minster has gone ahead according to 
schedule and will soon be finished. 
Coincident with this line work, of- 
ficials of the company report the con- 
struction of a 60-kv. transmission tie 
line between Ruskin and the existing 
plant at Stave Falls, a distance of about 
34 miles. This means that the three 
lines running from Stave Falls to the 
Horne-Payne substation are linked with 
the new transmission lines from Ruskin 
to Burnaby, thus wiping out the possi- 


EXCELLENT PROGRESS is reported by the Winnipeg Electric Company 
on the construction of its 225,000-hp. plant at Seven Sisters Falls on the 


Winnipeg River, Manitoba. 


The present state of development is shown 


in this general view of the project 
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bility of any interruption to service 
should the lines on either side of the 
Fraser be down or one of the hydro 
plants crippled. 


THE Canada Northern Power Corpo- 
ration’s new hydro-electric development 
at the Upper Notch on the Montreal 
River near Cobalt will come into opera- 
tion some time in October. This de- 
velopment of 13,000 hp. is necessary to 
permit the company to meet increasing 
requirements, particularly for the large 
mining companies in the Kirkland Lake 
and Rouyn districts. Increase in output 
on the company’s system has been at 
the rate of about 600,000 kw.-hr. 
monthly so far this year, and with the 
extensive additions at the various mines 
nearing completion a marked increase in 
output is looked for. 


New York Steam Corp. 


Reports Increases 


The New York Steam Corporation, 
which is controlled by the Consolidated 
Gas Company of New York City, re- 
ports for the year ended June 30 an 
increase in sales of steam from 7,731,- 
487,000 Ib. to 9,792,410,000 Ib., a gain 
of 26 per cent. Gross earnings were 
$9,539,538 against $7,786,752, and net 
profit $1,695,392 against $1,021,484. 

Although steam distributed in the 
fiscal year increased 26 per cent, coal 
consumption increased only 19 per cent. 
The efficiency of all boilers averaged 
80 per cent. Operating ratio was 56.2 
per cent in the 1930 fiscal year, against 
78.8 per cent in 1922, but cost of 1,000 
Ib. of steam to consumers decreased 
from $1.13 in 1922 to 96 cents in 1930. 

The corporation buys steam from the 
New York Edison Company in the 
morning hours of January, February 
and March, when demand for heat is 
at the peak and when demand for elec- 
tricity is low, and new machinery for 
diverting this steam to the steam cor- 
poration’s system will accommodate 


2,000,000 Ib. hourly. 


Gilbert Elected President 
of Barstow & Company 


FE. M. Gilbert, who has been vice- 
president and chief engineer of W. S. 
lLarstow & Company, engineers and con- 
structors, was elected president of that 
organization at a recent meeting of the 
board of directors. Mr. Gilbert has 
been actively identifiéd with many im- 
portant construction projects under- 
taken by the utility companies with 
which he has been associated. 

Mr. Gilbert was born in Wilton, 
Conn., and after receiving his technical 
training in Cornell University he entered 
the employ of the American Stoker 
Company, Dayton, Ohio. In 1899 he 
was sent to London to install stokers 
in England and France, remaining 
abroad until 1907 as general superin- 
tendent of a parent organization that 
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sponsored the sale and manufacture of 
stokers in burope. 

After his return to the United States 
he became chief engineer for the Lead- 
ville (Colo.) Light & Power Company, 
and from 1909 to 1914 he was active 
in the operation and construction of 
steam and hydro-electric generating 
plants for the Colorado Power Com- 
pany. He was also connected with the 
construction of the Boulder (Colo.) and 
Shoshone dams and power houses. He 


E. M. Gilbert 


sponsored the development of oxy- 
acetylene welding for a steel pipe line 


over 8,000 ft. long used in connection 


with Boulder Dam. In 1916 he became 
general manager of the Metropolitan 
Edison Company and chief engineer of 
the properties of the General Gas & 
Electric Corporation. 


How’s Business? 


FTER about two weeks’ de- 

lay due to drought scare, the 
signals of the beginning of 
definite business recovery, which 
in June we said would appear 
early in August, begin to flicker 
faintly amid the encircling 
gloom. Our index, turning 
slowly from the low level 
reached during the first two 
weeks of the month, has risen 
to 89% of normal as compared 
with 87.2% last week and 
111.1% last year. Nearly every 
important weekly indicator has 
turned upward this week. while 
a year ago almost all were slid- 
ing steadily down. Steel ac- 
tivity, coal production and 
carloadings are up more than 
seasonally; electric power output | 
is increasing slowly; building is | 
resisting seasonal decline: gen- 
eral trade volume is_ rising 
nearer to normal levels; and 
commodity prices have ceased 
their rapid decline—The Busi- 
ness Week, Sept. 3. 
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Personals 


R. S. Lane, formerly assistant me- 
chanical engineer with the Interborough 
Rapid Transit Company of New York 
City, has just taken a position as me- 
chanical engineer with the Pocahontas 
Fuel Company of that city. 


C. J. ULLR1cH, member of the firm of 
McGonagle & Ullrich, consulting engi- 
neers, has been nominated director at 
large of the American Association of 
Engineers. Other engineers identified 
with the power field who have been 
nominated zone directors of the asso- 
ciation include THERNE V. SMITH, 
member of the firm of Smith & Barnett, 
engineers, and Erte K. RAMSEy, con- 
sulting engineer. 


F. A. ALLNER, general superintendent 
of the Pennsylvania Water & Power 
Company, has been named chairman of 
the American Institute of Electrical 
Engineers Technical Committee on 
Power Generation. P. H. Cuase, chief 
engineer of the Philadelphia Electric 
Company, heads the institute’s Com- 
mittee on Power Transmission and Dis- 
tribution. C. W. Drake, general en- 
gineer of the Westinghouse Electric & 
Manufacturing Company, has been ap- 
pointed chairman of the Committee on 
General Power Applications; P. L. 
ALGER, assistant of the vice-president 
in charge of design engineering of the 
General Electric Company, is chairman 
of the Committee on Electrical Ma- 
chinery; and P. P. ALEXANDER, re- 
search engineer of the General Electric 


‘Company, heads the Committee on Elec- 


tric Welding. Other appointments as 
chairmen of general committees of the 
A.I.E.E. include: W. S. Lee, president 
of the W. S. Lee Engineering Cor- 
poration; J. ALLEN JonNson, chief 
electrical engineer of the Buffalo, 
Niagara & Eastern Power Corporation; 
and F. D. Newsury, manager of the 
power engineering department of the 
Westinghouse company. 


Bert H. Peck, prominent engineer, 
has been selected by the Public Utili- 
ties Commission of the District of 
Columbia to fill the recently created 
position of chief engineer of the com- 
mission. Mr. Peck has had a wide ex- 
perience with utility and industrial 
plants, and in his new connection he 
will organize and supervise the work 
of the engineering department. 


S. Mownrog, president of 
Sargent & Lundy of Chicago, has just 
returned from a two months’ visit to 
Europe. He attended the World Power 
Conference at Berlin and toured Eng- 
land and the continent. 


R. H. TuHomson, who served as 
Seattle city engineer under a number 
of administrations prior to 1912, again 
has been named city engineer to suc- 
ceed D. BARKHUFF, who 
was killed in an automobile accident 
the latter part of July. 
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Business Notes 


Troy Encrne & MAcHINE Company, 
St. Joseph, Mich., announces that the 
Endberg Division of the company has 


been moved to Troy, Pa. All com- 
munications for this division should be 
addressed to Troy Engine & Machine 
Company, Troy, Pa. 


WorTHINGTON Pump & MACHINERY 
CorpPoraTION, Harrison, N. J., reports 
an improved financial status for the 
first half of this year. As of June 30 
current assets were $17,525,690 against 
current liabilities of $1,225,722, com- 
pared with assets of $16,532,255 and 
liabilities of $813,707 for the correspond- 
ing period of 1929. Net income of 
$1,052,732 for the first half of 1930 was 
substantially larger than the total net 
reported for each of the full years 1922 
to 1928, inclusive. It was only $46,696 
less than that for the first six months 
of 1929. 


Jewe_L ELectricAL INSTRUMENT 
Company, Chicago, IIl., announces the 
appointment of the B. F. Keith Com- 
pany, Atlanta, Ga., to represent it in 
Florida, Georgia, South Carolina, and 
northern Alabama. 


CLIMAX ENGINEERING COMPANY, 
Clinton, Iowa, announces the appoint- 
ment of the following new dealers: 
Steeples Engineering Company, 164 
Hanford St., Seattle, Wash.; Construc- 
tion Equipment Company, 1118-24 Hyde 
Ave., Spokane, Wash.; British Colum- 
bia Equipment Company, 551 Howe St., 
Vancouver, B. C.;  Brown-Frazier 
Equipment Company, 115 Homer St., 
Vancouver, B. C.; Hall Perry Machine 
Company, 812 Iron St., Butte, Mont. ; 
Commercial Iron Works, Union Ave. 
and Stevens St., Portland, Ore., succeed- 
ing the J. S. Latture Equipment Com- 
pany. The Climax Engine Service 
Company, 115 Broad St., New York 
City, has just been appointed service 
repair parts business representative to 
succeed the John H. Reiner Company. 


INDUSTRIAL ENGINEERING AND 
EQuipMENT CorporaTIoN, with offices 
in the Subway Terminal Building, Los 
Angeles, Calif., has been established by 
Emmett H. Jones. This company 1s 
engaged in the electrical specialty device 
business, handling distribution in the 
southern California territory for the 
W. N. Marruews Corporation and 
others. Mr. Jones recently disposed of 
his interests in Jones-Lyman & Com- 
pany, Inc., and the Utilities Equipment 
Corporation, San Francisco and Los 
Angeles. 


Tue Ric-Wit Company, Cleveland, 
Ohio, announces that C. W. Lemmer- 
man and Carl Harrington have severed 
husiness relations with the company. 
The New York office, located at 101 
Park Avenue, is now under the direc- 
tion of H. A. Wicks, according to the 
company’s announcement. 
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OMING 
CONVENTIONS 


American Society of Mechanical En- 
gineers. Fall meeting at French 
Lick Springs, Ind., Oct. 13-17. 
Annual meeting in New York City, 
Dec. 1-5. Secretary, Calvin Rice, 
33 West 39th St., New York City. 


American Institute of Electrical En- 
gineers. Annual Pacific Coast con- 
vention at Portland, Ore., Sept. 2-5. 
District meeting at Philadelphia, 
Pa., Oct. 13-15. District meeting 
at Louisville, Ky., Nov. 19-22. 
Secretary, F. L. Hutchinson, 33 
West 39th St., New York City. 


American Welding Society. Fall 
meeting at the Congress Hotel, 
Chicago, Ill., Sept. 22-26. Secre- 
tary, M. M. Kelly, 33 West 39th 
St., New York City. 

Midwest Power Engineering Confer- 
ence and Exhibition. Fifth meet- 
ing in Chicago, Ill, Feb. 10-13, 
1931. Secretary, George E. Pfis- 
terer, 308 West Washington St., 
Chicago, Ill. 


National Association of Power En- 
gineers, Annual convention and 
exhibition of power machinery at 
the Cleveland Auditorium, Cleve- 
land, Ohio, Sept. 8-13. Secretary, 
Fred W. Raven, 417 South Dear- 
born St., Chicago, Il. 


National Association of 
Refrigerating Engineers. 
convention and exhibition at the 
Hotel Peabody, Memphis, Tenn., 
Noy. 11-14. Secretary, Edward H. 
a 5707 West Lake St., Chicago, 


Practical 
Annual 


National Power Show. Grand Cen- 
tral Palace, New York City, Dec. 
1-6. Manager, Charles F. Roth, 
Grand Central Palace, New York 
City. 


Society of Industrial Engineers. 
Seventeenth national convention at 
the Mayflower Hotel, Washington, 

George C. Dent, 205 West Wacker 
Drive, Chicago, 
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Trade Catalogs 


Vatves—Bulletin No. 259-B of the 
Neilan Company, Ltd., 641-651 Santa 
Fe Ave., Los Angeles, Calif., describes 
an auxiliary pilot-operated level valve. 
Bulletin No. 260-B of the company 
contains information on an auxiliary 
pilot-operated float valve. 


Conveyors—‘Modern Methods 
of Ash Handling” is the title of a new 
24-page catalog illustrating several 
methods of handling ash by pipe line 
as well as other systems of ash convey- 
ing. The catalog is issued by the Brady 
Conveyors Corporation, 20 West Jack- 
son Blvd., Chicago. 


Pumps—Many types of steam- and 
motor-driven vacuum pumps, pumps for 


handling heavy and light liquids, boiler- 


feed and hot-water pumps, filter-press 
pumps, and centrifugal pumps are de- 
scribed and illustrated in Bulletin No. 
110 just issued by Guild & Garrison. 
Inc., 457 Kent Ave., Brooklyn, N. Y. 


ELEcTRICAL EQuipMENT — Catalog 
GEA-600A, superseding all previous 
catalogs issued by the company with 


the exception of those dealing with 
railway, mine and industrial supplies 
and merchandise products, has just been 
issued by the General Electric Com- 
pany, Schenectady, N. Y. Published 
every two years, the book this year 
contains 1,146 pages, 8x104 in., and is 
profusely illustrated. It is thumb- 
indexed in sixteen sections as follows: 
Generation, wire and cable, distribution 
transformers, arresters and capacitors, 
voltage regulators, switching equipment, 
switchgear, meters instruments, 
lighting equipment, motors, motor ap- 
plications, industrial control, trans- 
portation, industrial heating, miscel- 
laneous, and indices. 


Fuel Prices 


COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 


Bituminous At Mine, for Price 
(Net Tons) Shipment to per Ton 
Navy Standard... New York..... $2.10 @$2.30 
Kanawha......... Cincinnati..... 1.10 @ 1.35 
Smokeless......... Cincinnati..... 1.75 @ 2.00 
Smokeless........ Chicago.;..... 2.00 @ 2.25 
West Kentucky... Louisville ..... -85 @ 1.25 
Pittsburgh. .... 1.50 @ 1.60 
Gas Slack........ Pittsburgh. .... -90 @ 1.10 
Big Seam.........  Birmingham.... 1.60 @ 1.75 

Anthracite 
At Mine, for Price 
(Gross Tons) Shipment to per Ton 
Buckwheat....... New York..... $3.00 


New York..... 1 


FUEL OIL 


New York—Aug. 28, f.o.b. Bayonne, 
N. J., 28@34 deg., Baumé, industria! 
use, tank-car lots, 4.75¢.@5.25c. per gal.; 
f.o.b. Bayway, 36@40 deg., furnace, tank- 
car lots, 6c.@6.25c. per gal. 


St. Louis—Aug. 21, tank-car lots, f.o.b. 
St. Louis, 24@26 deg., $1.345 per bbl., 
or 42 gal.; 26@28 deg., $1.420 per 
bbl.; 28@30 deg., $1.520 per bbl.; 30 
@32 deg. $1.620 per bbl.; 32@36 deg., 
gas oil, 3.901c. per gal.; 38@40 deg., 
distillate, 4.526c. per gal. 


Pittsburgh—Aug. 20, f.o.b. local re- 
finery, 34@36 deg., fuel oil, 3.125c. per 
gal.; 30@40 deg., 3.25c. 


Philadelphia—Aug. 14, 13@19 deg., 
$1.05@$1.10 per bbl. or 42 gal.; 18 deg. 
plus, $1.475@$1.525 per bbl.; 23@27 deg.. 
$2.00@$2.05 per bbl. 


Cincinnati — Aug. 19, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baume. 
5.25c. per gal.; 26@30 deg., 5.5c. per 
gal.; 30@32 deg., 5.75c¢ per gal. 


Chicago—Aug. 13, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. pe 
bbl. or 42 gal.; 22@26 deg., 65c. per 
bbl.; 26@30 deg., 75c. per bbl.; 30@32 
deg., $0.90 per bbl. 


Boston—Aug. 25, tank-car lots, f.o.b., 
12@14 deg., Baumé, 3.3c. per gal.; 28@ 
32 deg., 5c. per gal. 


Dallas—Aug. 23, f.o.b. local refinery 
26@30 deg., $1.10 per bbl. or 42 gallons. 
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Ariz., Flagstoff—U. S. Property & Disbursing 
Officer, Phoenix, received low bids for per- 
manent National Guard encampment near here 
known as Fort Alexander M. Tuthill, 18 mess 
halls, power house and guard house from H. R. 
Meadows, Phoenix $55,746: administration 
building, infirmary, sewage disposal and water 
systems from Welton Builders, Denver. Colo. 
and warehouse’ from McGinty Construction Co.. 
Phoenix, $18,681. Lescher & Mahoney, Phoenix, 
are architects. 


Calif., Modesto—County of Stanislaus, is re- 
ceiving ‘bids for the construction of a * story 
power plant as third unit of County Hospital 
project. Estimated cost $30,000. R. DeLappe. 
1710 Franklin St., Oakland, is engineer. 


Ga., Columbus — Hospital Board, H. Hollis. 
Chn., received lowest bid for addition to and 
remodeling of city hospital including new boiler 
house and equipment from J. P. Bradfield. 
$88,412 


Galesburg—Chicago, Burlington & Quincy 
R.R.. 647 Jackson Blvd., Chicago, awarded con- 
tract for the construction of an electric cinde: 
plant in railroad yards here, to Roberts & 
Schaefer Co.. 400 North Michigan Ave., Chi- 
cago. A. W. Newton, is chief engineer. 


Ind., Butlerville—Feeble Minded School, will 
receive bids until Sept. 20, for the construction 
of a power plant and equipment. Estimated 
cost $50,000. O. B. Little, 307 North Illinois 
St., Indianapolis, is engineer. 


Ind., Evansville—Bd. of Commissioners, will 
receive bids until Oct. 1, for the construction 
of a county infirmary including new power 
plant, two steam boilers, ete. Estimated cost 
$150,000. A. E. Neucks, Evansville, is ar- 
chitect. 


Ind., Indianapolis—Indiana World War Me- 
morial, M. S. Sonntag, Pres., St. Clair and 
Meridian Sts.. will receive bids until Oct. 21. 
for the construction of a transformer and 
switchboard room. Walker & Weeks, 2341 
Carnegie Ave., Cleveland, O., are architects. 


Mich.. Detroit—Malcolmson, Higginbotham & 
Trout, 1217 Griswold St., Archts.. are receiving 
bids for the construction of a 4 story high school 
including faculty building, power plant with 
boilers and equipment on Cambridge St. for 
University of Detroit, Six Mile Rd. and Liver- 
nois Ave. Estimated cost $650.000. 


Mo., St. Louis—Bd. of Education, 911 Locust 
St.. will soon award contract for a 4 _ story. 
101 x 150 ft. shop building including heating 
system, electric elevators, new boiler, resetting 
present boiler and piping in boiler room, new 
smoke stack, ete. Estimated total cost 
$245,000. 


Mo., St. Louis—St. Louis Refrigerating & Cold 
Storage Co.. 1300 Lewis St.. awarded contract 
for a 65 x 70 ft. refrigeration plant and sub- 
station at 1304 Clark Ave. to MceCormack- 
Combs Co., Columbia Bldg. Esti- 
mated cost $40,000 


N. Jersey City—Bd. of Commissioners, City 
Hall, will receive bids about Sept. 15 for the 
construction of a 3 story. 40 x 66 ft. addition 
to hospital power house at Baldwin and Mont- 
gomery Sts. Estimated cost $150.000. J. T. 
Rowland, 30 Journal Sq., is architect. 


Ore., Hood River — City Council. plans the 
construction of a hydro-electric power plant and 
distribution system for street lighting purposes. 
Plans include power house at Wilson St. res- 
ervoir. 175 ft. head: 75 kw. generating unit to 
connect with an overhead distribution system 
throughout residential part of city and a system 
of underground conduits for ornamental street 
lighting system in two of the business districts. 
Estimated cost $53,000. 


Pennsvivania—Bureau of Fisheries. G. C. 
Leach. Washington. D. C., plans the construction 
of a 1 story. 30 x 32 ft. fish cultural station 
and sub-station here. Estimated cost $100,000 
G. A. Schneider. c/o Bureau of Fisheries, 6th 
and B St.. Washington, D. C., is architect. 


Pa., Pottstown—Hill School, J. I. Wendell. 
Head Master. awarded contract for a 2. story. 
78 x 181 and 107 x 148 ft. gymnasium and 
power plant to F. H. Keiser, 138 East 4th St. 


Ss. D., Pierre—City awarded contract for the 
construction of a power plant to Gray eo 
tion Co., Watertown. Estimated total cost $1°25 
000. Contracts let for engines, generators and 
switchboard. ete. 


Tenn., Memphis—City plans the construction 
of a new municipal water pumping station and 
extension of mains. Estimated cost $2,000,000. 

Tex., Schertz—U,. S. Government. c/o A. W. 
Parker, Constructing Quartermaster. having 
revised plans prepared for the construction of 
a 180 x 280 ft. post exchange building includ- 
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ing cold storage plant at Randolph Field 14 
mi. north of San Antonio. Estimated cost 
$60,000. R. B. Kelly, 336 Milan Bldg.. San 
Antonio, is architect. Matthews & Kenan. 
Smith-Young Tower, San Antonio, are consulting 
engineers, 


Va., Hopewell — Southside Marketing & 
Finance Corp., B. F. Harris, Petersburg. Pres., 
has been chartered with authorized maximum 
capital stock of $50,000 and plans the construe- 
— of a cold storage and refrigeration plant, 
ere, 


W. Va., Moundsville—City plans waterworks 
improvements including new electrically driven 
pumping plant. Estimated cost $50,000. D. 
Morrow, c/o Supervising Engineers Ine., 42 
Cedar St.. New York. N. Y.. is engineer. 


Que., Buckingham—Jianies McLaren Co., Ltd.. 
has filed application for permit to construct a 
hydro-electric development on the Lieore River. 
Plans include power house. dam and_ intake 
tructure connecting intake by a tunnel to power 
house 587 ft. long. The dam will be 425 ft. 
long and contain eight stone gates, 24 ft. wide 
oy 20 ft. deep and two waste gates 18 ft. wide, 
maximum elevation 384 ft.; four 28,000 hp. 
generators, four 30,000 hp. waterwheels and 
seven outdoor type transformers raising voltage 
to 220,000 v. Estimated cost approximately 
$10,000,000. Private plans. 


Equipment 
Wanted 
Electrical Equi t—Jersey City, 'N. J.— 


State Highway Commission, A. L. Grover. Clk.. 
Trenton. will receive bids until Sept. 15, for 
electrical equipment for transformer house 
Route 10, Section A, Contract 40. Newark Turn- 
pike Bridge on Hackensack River, here. 


Engines—Whittier, Calif.—City. D. E. Allen, 
Clk. will receive bids until Sept. 8 for one or 
more 2 eylinder 120 hp. gas engines equipped 
with muffler. 


Generating Set, Pumps, ete.—Miss., Fondron 
—Bd. of Trustees, Mississippi State Hospital. 
will receive bids until Sept. 5. for one 200 to 
300 Kva. generating set steam direct connected 
to 3 ph. 60 cycle, 220 generator complete 
with exciter, switch panel, ete.. one steam 
vacuum pump and boiler feed pump 
(steam) repairing and altering three boilers for 
gas and furnishing and installing gas burners 
and equipment, 400° g.p.m. motor driven well 
pump and motor against 200 ft. head. 


Generator Sets—St. Louis, Mo.—U. S. Engi- 
neers Office. 428 Custom House, will soon re- 
ecive bids for one 1.000 and one 100 kw. gen- 
erator sets d.c.. also 1,000 hp. motor. 


Generator Sets, Boilers, Pumping Units, Ete.— 
Melville, R. I.—Bureau of Yards & Docks, Navy 
Dept., will receive bids until Sept. 10 for remov- 
ing and reinstalling three generator sets and 
furnishing four boilers with set oil pumping 
units, ete. 


Pump—Detroit, Mieh.—Dept. of Water Sup- 
ply. D. Grobbel, Acting Seey., Bd. of Water 
Comrs.. will receive bids until Sept. 23 for a 
17) m.gep.d. motor driven” centrifugal pump 
against 180 ft. head for Springwells booster 
plant, Detroit water supply, West Warren Ave. 


Pump—dJamesburg, N. J.—State Architect. 
Trenton. will receive bids until Sept. 10. for 
furnishing and installing a vacuum return pump 
for three cottages at State Home for Boys 
here. $10.000. 


Pump—Valleyfreed, Que.—R. Belanger. City 
Engr... plans to purchase a 1,000 g.p.m. centrif- 
ugal pump for waterworks. 


Pumping Unit—Pettus, Tex.—Central Power 
& Light Co.. National Bank of Commerce, San 
Antonio, plans to purchase pumping unit for 
proposed waterworks system, here. Estimated 
cost $30,000. 


Pumps—Redwood City, Calif.—City plans to 
purchase two 400 and two 1.200 g.p.m. pumps, 
ete, for proposed sewage treatment work. Esti- 
mated cost $120,500, 


Pumps—San_ Francisco, Calif.—City will re- 
advertise for bids soon for sixteen deep well 
turbine pumps for water department. Former 
hids rejected. 


Pumps—Livingston, Tenn.—City. A. F. Offi- 
cer, Recorder, will receive bids until Sept. 5 
for a 250 ¢.p.m. marine engine driven centrifugal 
pump, 250 g.p.m. motor driven centrifugal 
pump, ete. for proposed waterworks system. 
Estimated cost $60,000. 
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Pumps—Milwaukee, Wis.—Dept. of Public 
Works. will receive bids until Sept. 9, for 
furnishing and installing three 2,500 g.p.m. 
motor driven centrifugal pumps in new fire 
service pumping station. 


Stokers—Salt Lake City, Utah—Bd. of Edu- 
eation, will receive bids until Sept. 8 for two 
underfeed type stokers, one 1,200 lb. and one 
700 lb. per hr. capacity. 


Industrial 
Projects 


Calif., Los Angeles—Brunswig Drug Co., 501 
North Main St., plans the construction of a 
manufacturing plant at Second St., Central Ave. 
and San Pedro St. Estimated cost $500,000. , 


Calif., San Franciseco—Truscon Steel Co., Call 
Bldg., had plans prepared for the construction 
of a 1 story plant 4 ak and Newhall Sts. 
Estimated cost $50,00 Private plans. Crane 
will be installed. 


Calif., South San Francisco — Pacific Coast 
Steel Co., 215 Market St., San Francisco, is 
having plans prepared for the construction of a 
plate manufacturing shop here. Estimated cost 
$60.000. Private plans. 


Conn., Danbury — Danbury & Bethel Gas & 
Electric Light Co., 288 Main St., had plans 
made for a warehouse, garage and service build- 
ing on State St. Estimated cost $50,000. 
Sunderland & Watson. 248 Main St., are ar- 
chitects. 


Conn., Torrington — Torrington Casting Co.., 
New Litchfield St.. awarded contract for the 
construction of a 1 and 2 story brass casting 
shop and office to Longhi Construction Co., 4° 
Calhoun St. Waterbury. Estimated cost $40,000. 


Ill., Chieago—lIllinois Steel Co., 208 South 
La Salle St., will build a 1 story, 149 x 1674 
ft. factory at 8345-61 Mackinaw St. here. Esti- 
mated cost $1.500.000. Work will be done by 
owners forces. 


Tll., Chieago—Public Service Co., 72 West 
Adams _ St. (electric light manufacturers) 
awarded contract for the construction of a 2 
story, 300 x 326 ft. service headquarters build- 
ing at Dundee Rd. to Otto Randolph Ine., 53 
West Jackson Blvd. 


Ind., Indianapolis—Beach & Arthur Ine., 221 
West South St., awarded contract for the con- 
struction of a 1 story, 200 x 300 ft. paper 
plant at 2900 Columbia Ave., to H. Fitton, 958 
North Pennsylvania Ave. Estiniated cost 
$75.000. 


Mo., Kansas City—Corn Products Refining Co., 
608 Brokers St.. awarded contract for addition 
to plant to Bedford Construction Co., 200 East 
Illinois Ave., Chicago, Estimated cost 
$250.000. 


N. J., Linden — John T. Norman, Inc., 400 
Madison Ave., New York, N. Y., awarded con- 
tract for the construction of a 1 story, 142 x 
2° ft. carpet factory here, to Austin Co., 120 
Broadway, New York. Estimated cost $100,000. 


N. J., New Brunswick — Goetze Gasket & 
Packing Co., Allen Ave., awarded contract for a 
1 story addition to factory to Goodfriend. 
Boorum Ave., Middletown. Estimated cost 
$40,000. 


Pa., Neville Island—Gulf Refining Co., Frick 
Bidg., Annex, Pittsburgh. awarded contract for 
the construction of a refinery to include 45 x 
128 ft. machine shop, 50 x 80 ft. office, etc. 
here to W. F. Trimble & Sons Co., 1719 Penn- 
sylvania Ave., Pittsburgh. Estimated cost 
$1.500,000. New working on plans for hot oil 
building, gas plant and pump house, compressor 
building, gas plant accumulator and pump house. 


Tex., Cuero—Swift & Co., plans the construc- 
tion of a 2 story, 48 x 51 ft.. storage and 
packing plant including refrigerating unit for 
meat cooling and chicken freezing. Estimated 
cost $G0.Q00. Private plans. 


Wis., Lodi—Wrought Washer Mfg. Co., 46-54 
South Bay St... Milwaukee, is having plans pre- 
pared for the construction of a 1 story, 65 x 
500 and 65 x 385 ft. steel rolling mill and 
storage building here. Klug & Smith, 46-54 
South Bay St.. Milwaukee, is architect. 


Wis., Milwaukee—Tiler & Stowell Co., 219 
Beeker St.. (iron works) are receiving bids for a 
3 story, 70 x 81 ft. factory. Private plans. 


Ont., London—Taylor Electric Co., 526 Ade- 
lnide St., awarded contract for addition to fac- 
tory for the manufacture of electrical supplies 
to Putherboygh Construction Co., Lane. sti- 
mated cost $30,000. 
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